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_ FEATURES... ee 0 


Tuning Range 50-430 Kes, and 480. 35.000 Kea. 8 3 
Direct Frequency Reading Slide- Rule Dial * 
Twelve Tuning Bands Accurately Calibrated 

ad 2 Bandspread for 10-11, 15, 20, * and 80 meter Amateur 


° ose Sensitivity — Exceptional Subility 

Excellent Signal to Noise Ratio * 4 

Flexible Crystal Filter with Six Positions of Selectivity l 1 

® Automatic, Adjustable Threshold, Double Action Noise Limiter . 

High- Fidelity, Puch- Pull Audio Amplifier 75 4 

® Provisions for mounting N. B. F. M. Adaptor and Crystal Calibrator * 
Units within Receiver 

Temperature Compensation 
Plug In Coils for Eficiency and Flexibility 
„ Built-In Power Supply 
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THE HRO-5O RADIO RECEIVER 
SECTION 1, DESCRIPTION 
1-1. GMNERAL 


The HRO-50 is a deluxe Radio Receiver featuring performance and versatility, 
Pifteen tudes, including a rectifier and a voltage regulator tube, are utilised in 
a Guperhotrodyne circult for the reception code and phone signals throughout ite 
frequency range of 50 to 430 kilocycles and 480 to 35,000 kilocyecles, The MO type 
Receivers have long been outs tand ing and proven performers in Communication and 
Amateur services, This new series of HRO-50 Recelvers feature many desirable 1 - 
novations emanating from the latest advances in receiver circiitry and mechanical 
design, It ie housed in » new and enlarged cabinet styled in an attractive gray 
finish with a self-contained power supply adequately taolated from the R. F. cire 
cults, A calibrated, illuminated slide-rule dial provides direct reading in nega- 
cycles for each of the General Coverage coil sets as well as an additional dana 
Spread scale for those coil sets incorporating this feature. A front-panel mounted 
oscillator trimmer control 1 provided to assure precise calibration, Of course, 
the dialedriving mechanism still features the micrometer dial, Temperature compen= 
nat 1on and voltage regulation of the high-frequency oaeiliater an wall as utiliza- 
“tion of ceramic insulation in the coil sete and associated connecting brush blocks 
‘provide stable operation and freedom from drift, A single front-panel mounted 
Control switch eslecta any one of the four nodes of operation, C. J., Phone, Verrowe 
, Band T. M. or Phono, Sockets are mounted on the. receiver chassis to accommodate tne 
» National Type NYM=50 FM adaptor and the National Type XCU Crystal Calibrator Unit, 
These accessories may be permanently installed and switched On and Off by meane of 9 
the front-panel ewitches, At the rear of the Recefver sockets are available for Vers 
“external use of the National Type SOJ-3 Select-O-—Ject and National Type 6508 Vibrae | 
tor Power Supply or dat tery power supply, The S-Meter circuit ia designed so’ that 
ade operator may adjust the sensitivity of the S-Meter, A push-pull audio ee ten 
delivers the ptmost in sudio frequency response and undistorted power output from ba 
the built-in output transformer, Other highlights include a eix position 32 wi 
‘filter, maximum bandapreading of the amateur banda, a quick-acting band press he a ] 
“owiteh, aimner control for tho slide-rule dial and S-Meter lamps, 4 N 


ohn A atandard equipment consists of a flecefver, Loudspeaker and 6011 sets A; 2, 0 
and D. Coil sete Type E, T., G, H, J, AA, AB and AC may be obtained es desired, ke 
essere available inelude the National types NFM-50 Narrow-Band F. M. miapter, xou 
Ann. Oslibrator, SOJ-3 Select-0-Jeot and 650-8 Vibrator Power Supply, 
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Bi Tor all frequency ranges the Great utilises two tuned stages of radio fre- 
“quency amplification, a tuned mixer stage, a high-frequency oscillator employing a 
dude separate from tho mixer tube, a first intermediate frequency amplifier stage 
“Ss eapleying a vaeriable-selectivity crystal filter and a conventional second interme-. 
palate frequency amplifier both operating at 455 kilecyeles, a combined second de- 
1 teotor-automat10 volume control stage, an S-Meter amplifier, a double-action 4 8 
nice threnhold dowble-diode noise limiter, a first audio amplifier, a phase inverte 
ate ‘push~pull audio amplifier and a beat ene er coupled te 8 Nauen ＋ 
i detector. bed Provide for C. V. receptions 7 i ae 4 a * a 1 4 
* Al ide Wa bnd by the esel or, are eitel by a built-in power 6 
vol tage regulator tube is used to regulate the plate Supply to the high-freq 
ens) . Meteor and Che: neter i 55 erer sani 
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13. AVTENNA INPUT 


_ Antonne input terminals are provided at the rear of the Receiver, The input 
e™ gireit ie oultable for operntion with e single-wire antonna, a balanced feed line 
or a low impedanse 72-oha unbalanced concentric trannmiasicn cable, Tho actual 
antennr tnput impedance 49 between 300 nad 600 ohms depending on tho froquency of 

the input signal, 


1-4, TUR COMPLEMEXT 


The HEO-5O Receiver {¢ supplied complete with tubes which are tested in the 
Receiver at the tine of alignnent, 


The tubes omployed are as followat Tetenx 
Piret R. T. amplifier F 0 2 
Second R. T. Amplifior 2 68 9 } 
Mixer SES 25 — 
High—Fraquoncy Onciliator 60% £7 30 * 
Firat . T. Amplifier &x7| 32 
Second 1. 7. Amplifier 2 — 
Second Detector - 4. J. 0. —_— tus = 2 
— Noise Limiter SA. 
S-Meter Amplifier - Fuase Inverter 68K]0T 7 
First A. 7. Acplifier — 6347 a § 
Auiio Output (2) __... 6Y608 — 
Beat Frequency Oscillator ey «ae — 
Voltage Regulator — — rR 
Rectifier ac 8 
1-5, TUNING SYSTEM 
The frequency coverage of the O- is covered in twelve bands as follows: 4 
COT, spr 0 COVERAGE BANDSPRRAD 1 
4 14.0 - . o Me. 27.0 = 30,0 Ms, 
0 * 7,0 = 14,4 Me, 1u.o — I. u Mo, i 
1 0 3.5 = 7. 3 Ma. 7.0 <A 7.3 Me, : 
* 1.7 = 1. 0 25 3.5 = 4.0 Hc, 
. 11 . 
— 7 * - . Kc, 
N 100 = 200 Ee. 

AA 27.5 - 0 Me, 
* 25 35 Mo, 

40 21.0 = A. 5 Mo, 


4s shown above plug-in coil set types AA, AC, 4, B, c and D provide N 14 
coverage of the 10-11, 15, 20, uo and £0 meter amateur bands. Ihe AA, AC, B, C and 
D bands are spread out so as to cover 400 dial divisions while the A band is spread 
430 divisions on the 500 division main tuning dial. ‘This is accomplished by switah- 
ing a anall variable capacitor in series with sach sectich of the main tuning capa- 
oltor, thus reducing ite effective capacity range, All of the coil tete are factory 

rif. aligned in tho Receiver using accurate crystal-controlled teat oscillators thus as- 

4 uring precise alignnent, ; be . 
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The micrometer type dial drives the nain tuning capacitor through a worm drive 
having n reduction rotio of approximately 20 to 1, Backlash ia eliminated by the 
une of a apring-loaled split worm wheel which asow'os positive drive in either 
directiopn at all tines, This diol has an effective scale length of approximately 
twelve feet and is calibrated from zero to 500, 


A alide-rule tyne dial is synchronized with the micrometer dial by means of an 
anti-backlash gear and an efficient string drive arrangement to the main tuning 
dial, A dial drum nrovides a means of mounting eight ccales, ach of these ocales 
is calibrated in megscyclos for the general coverage and/or bandspread frequancies 
depending on the coil eet, Mounted on the front panel is a band selector switch 
for ease in rotating the dial drum to select the proper band acale to correspond 90 
the cecil set in use, neh scale ia clearly marked with the band designation, Two 
pilot lamps are used, one at each end of the dial scale drum, for illumination, 

The degree of {llumination is controlled by the front-panel mounted Dimmer control, 


1-5. CRYSTAL FILTER 


The selestivity characteristics of the HRO-50 are made adjuatable by meano of 
a crystal filter, Located in the first intermediate frequency amplifier this crys- 
tal filter Ils cecismed for extreme flexibility and afficiency of operation, A x- 
position Selectivity switch and a crystal Phasing control are front-panecl mounted 
for adjuctment of the filter. Figure Number 1, showo the selectivity characteris- 


ties of the Recoiver for esch of the eix positions of selectivity, 


The crystal filter may be used for either C. . or phone reception; any degree 
of selectivity from true aingle-signal to wide band A. M. broadcast reception being 
availahle. Operation of the Phasing control provides for efficient suppression of 
eon C. 1. signals or k. O. V. signals which may produce objectional hetero- 

nes. 
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Figure No, 1, Orystal Filter Selectivity Curves 
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1-7. NOISE LIMITER 


The noise limiter in tho HRO-50 Hecetver used an nutomatic type doudle-action 


™ etreult resulting in limiting noise pulaes on both the positive and nogative peaks. 


It te equally effective on both C. V. and phone reception, The usefulness of this 
limiter will be mont appreciated on the higher frequency bands of the Receiver when 
automobile ignition noise and other high frequency disturbances are effectually 
suppressed, A throshold control on the front panel permite adjustment of the level 
at which limiting action atarte, 


1-8, TONE CONTROL 


The Tone control circuit has been especially deatgned to provide a versatile 
voeriance of the frequency characteristics of the audio amplifior output, In the 
oxtreme counter-clockwise position the greatest degree of high audio frequency res- 
ponse is obtained, Rotating the control clockwise until the switch mounted on the 
control just loses provides a comparatively flat response over the entire usable 
aud o frequency range. Further clockwiee rotation will reeult in the high audio 
frequencioa being attenuated os illustrated in Figure Musber 2, This control is 
particularly helpful when receiving wenk signals through interference. If a signal 
ie weak and partially obscured by Dackground noise or state, an improvement in aig- 
nal-to-noise ratio will be obtained by rotating the Tone control in a clockwise 


boston thereby attenuating the higher awilo frequencies, 


5 TONE CONTROL ON AT MIN, RES. 
G--TONE CONTROL OFF 


Figure Wo. 2, Audio Amplifier Response 
1-9, ‘TEMPERATURE COMPENSATION 


The HRO-50 1% compensated for frequency drift due to temperature changes which 
may de tune the Receiver from the desired signal over long or short poriods of recep- 
tion, The sost objectionable cause of frequency drift is the change of inductance 
of the high-frequency oscillator coil as beat from the tubes causes the interior of 
the Receiver to Increase in temperature, This undesirable heating effect in the K. 7. 
eoile ie minimised by the position of the plug-in coil sete ia that they are placed 


48 


kf. * 


nt the bottom of the Recoiver undorneath the chasoins in n separately shielded con- 
partment, 4 further safeguard againet frequency drift ie provided for on bandapread 
operation, The heut which t# diasipnted in the high-frequency oxciliator may change 
the inter-electrode capacity of the tube and thus cause frequency drift, To offset 
this effect d small negative temperature coefficient capacitor fe placed adjacent to 
the high-frequency oacillator tube to compensate for any change coused by the inter- 
mal heating of the tube. 


The coil set terminal connecting boards of each shielded coil can as well as 
thair anting brush blocks have deen made of ceramic type material, Aw a rosult froo- 
don from any possible leakage due to poor insulation arcnuren a low degree of drift, 
This will be found espectolly true of the coils operating st the higher frequencies, 


1-10. SIGNAL STREXOTH METER 


Sipnnl input readings ere indicated in S-unite froze 1 to 9 and in decibels a- 
dove S-9 from sere to % db. on the panel-sounted gel strength meter. A reading 
of 5-9 fm obtained with an input signal of approximately 25 microvolte, ‘The meter 
eaploys a tere to 1 milliampere movement with ite mechanical zero at 0 db. on the 
dial scale, The S-Moter te connected in series with the plate faput of the S-Meter 
~Amplifier tube V-ZA and mensures the plate current of thie tube. With the A.C, sup- 
ply ewltch On and the K. V. . teh set at A. V. 0. the S-Heter will reed zero in the 
absence of signal input, A voriable resistor is shunted across tho moter and with 
no antenna connected this resistor allows correct adjustment of the pointer to ite 
electrical sero, Any increase in A. v. 0. voltage caused by signal input will give 
& corresponding increase in the meter reading, At the 40 db, meter reading the 
4,¥,C, grid voltage applied reaches the cut-off point of the amplifier tube. There- 
fore the pointer cannot be harmed by violent contact witn the full-acale meter pin, 
Yor the purpose of comparing strong male (which cause the meter te contact the 
full-scale meter pin) with other stronger and/or weaker signale the eeneltivity of 
the S-Meteor may be lowered by retarding the R. . Gain control, The meter dial lamp 
er ie regulated by a Dimmer control mounted on the front panel of the Re- 
ceiver, 


1-11. MWARHOV-BAND r. u. SOCKET 


A Standard octal socket, X-1, is mounted inside of the Receiver on the center 
portion of the power supply cozpartment chassia, It ts designed to mount the 
Fational Type NFM-50 Narrow-Band T. u. adaptor, 4 Control awitch is front-panel 
mounted to provide a means of awitching the adeptor into the output of the Interne 
dinate amplifier cireult. With the Control Witch set at the k. . M. position the re- 
ceiver in adjueted for the reception of narrow-band T. u. eignals, With the A.¥.C. 
evitch set at A.V.C. the S-Meter ic operative in the I. . M. position and the Receiv- 
er should de tuned for maximum meter reading to assure officient operation, Further 
inforantion concerning the WFM-6§0 unit is contained in a separate data sheet at the 
rear of this manual, 


112. ORYSTAL CALIBRATOR SOCKET 


The Crystal Calibrator socket, X-2, is of the standard octal type mounted on 
top of the power supply compartment chassis inside of the Receiver, It is designed 
to accommodate a National Model xc Crystal Calibrator, The Model XCU 1% compactly 
constructed and furniehed with a drive acrew clamping arrangezent to hold it firmly 
in place, A doudle-pole, thros-position toggle type front-panel mounted Calibrate 
switch marked 100-Off-1000 provides a meann of connecting B-plus to the unit for 
instantaneous use. At the same tise by using thie toggle switch s resonant crystal— 
Controlled froquency of cither 100 or 1000 kos. may be solocted, The output of 
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this unit 10 loogely coupled to the first R. F. amplifier stage through the socket 
wiring, Further information concerning the Model XCU unit ia covered by a separate 
data cheet included st the rear of this manual, 


1-13, SELECT-O-JECT SOCKET 


The Select-OJuct socket, X-3, ie m standard octal type socket accessible at 
the rear of the Receiver, It is primarily deelgned to accommodate a National Model 
S0J-§ Select-O-Ject unit, The mating plug attached to tho 800] permite a direct 
connection into thie socket in place of the aud o- Junpor plug originally plugged in- 
do the Sulect-O-Joct socket. Ry proper ad justaent of the controle any single auilo 
frequency selocted in the range of approximately 0 to 10,000 cycles may be boosted 
or rejected, Detniled instructions for proper operation of the Select-O-—Ject are 
conteined with the unit, 


For convenience a source of b. J V. A. c. filament voltage, a 240 v. d. 0. nigh volt- 
eee oo well an the 105 ¥,D,C, regulated voltage in available for operation of exter- 
nol apparatus. The Schesntic dingras, Figure Münder 13 shows a pin view of the 
Solect-O-Ject socket thus providing the inforsat on necessary for making the proper 
connectinns, Externsl equipment MUST WOT de utilized if the Marrow-Band P.M, adap- 
tor, Crystal Calibrator and Select-O-Ject units are al] operated at the sane time, 
Consideration must lee be given to the fact that the 105-volt regulated power up- 
ply Cannot be twitched off by the B+ On-Off etch. 


1-14, PHONO INPUT JACK 


A Phono Jack in mounted at the rear of the Recelver and can bo used for connec 
ting euxiliary epparatus, such as a record player pick-up or microphone inte the 
audio system of the Receiver, Thie input circuit te of high-impedance providing a 
@uitable match for such externnl equipment into the high-gain firat audio amplifier 
stage, The front-panel mounted Control switch wust de set at the Phono position 
when using the Phono jack, Both the A. F. Gain and Tone controls are operative with 
this type of operation, 


The majority of record player pick-ups aro terminated in a single ahielded wire, 
The Phono jack on the HRO-50 4o the type that sccomiodates a standard phono tin plug 
and if the record player to be used iu not fitted with auch a plug one can easily be 
attached, If the output clroult of the record player ie of low impedance (lose than 
100,000 ohme) improved efficiency will de obtained if a suitable resistor, with a 
value as specified for the particular record player, is connected across the phono 
tip plug or ite mating jack to properly load the record player output circuit. 


15, AUDIO OUTPUT . 


The HRO-"0 faatures a push-pull out ut amplifier using inverse feed-back. See 
Figure Yo, 2 for the audio system response characteristic. The matching transformer 
located inside the Receiver provides two audio output circuits as follows: 


(1) The transformer secondary leads are brought to a three-torminal out- 
put board located at the reor of the Receiver, having both f and OO-ohs terminale 
and a common ground terminal, The eight-chs terminal provides output for the speak- 
or voice call. The 500-ohm terminal is available for connection to a 500-nohm line, 
Approximately & watte of undistorted midio output power te available at the output 
terminal board and a saximum power of 10 watts in obtainable, 


(2) A headphones jack is front-panel sounted and is wired so as to si- 
lence the Loudspesker upon insertion of the headphones plug, The headphones output 


b 


load icpedance {a not critical and varying types of heniphones aay be used including 
crystal types, ao no direct current flows through the headphones, 


1-16, POW SUPPLY 


The power supply is built in a eeparate coespartaent ineide of the Receiver 
cabinet {ncorporating o heat-resiatant shielded barrier ioolating it fre- the R. r. 
chassis portion, It is designed for operation from @ 110/120 or 270/240-volt, 50/ 
60 cycle A.C, supply source, A tone etch is mounted on top of the chassie for 
selection of either 110/120 or 270/240-volt operation, Mormal power coneumption 
is approxivately 115 watts, The built-in power unit supplies all of the voltages 
requirdd by the heater and B supply cirouits, 4,5 pere at 6.3 volte and 125 
milliamperes at 240 volts respectively. In addition this supply is also capable of 
furnishing all voltages required by the accessories euch as the SFM-%), XOU and S0J- 
J. A 2-anpere fuse 1 connected in one aide of the A.C, input supply to protect the 
Recoiver circults against possible voltage surges in the power line or short cir- 
cults in the Receiver, It i@ located at the rear of the 3 and easily removed 
for @xanination or replacement, 


A Power Socket, X-4, 1 provided at the rear of the Receiver so that either a 
battery or vibrator power supply may de utilized for portable or emergency service, 
The National Type 6505 Vibrator Power Supply is designed to provide efficient oper- 
ation of the Receiver with the we of a 6-volt storage battery input. Further In- 
formation concerning the 65039 is contained at the reer of this sanual on a separate 
data shoot, 


1-17. LOUDSPZAKER 


The HRO-SOTS or HRO-5ORS Loudspeakers in table or rack mounting styles respect- 
ively are designed for ine with the aeceiver, These are both pernmanent-cagnet type 
Loudspeakers furnished with a shielded connecting cable from the #-ohm voice coil 
for connéction to the output terminal board located at the rear of the Receiver. 

If desirable a 500-ohm shielded line may be used from the Receiver output terminals 
to the spenker and/or externally operated equipment, In event of a dynamic type 
loudepenker being used externsl means for supplying field excitation voltage will 

de necessary, 


A cabinet furnished to match the Receiver design houses the HRO-50TS Loudsepeak- 
er for table mounting. The cabinet is lined with sound absorbent material to avoid 
mechanical resonance, 


SECTION 2. INSTALLATION 
2-1. GENERAL 


All HRO-5O Recelvers are supplied with the following eight scales mounted on 
the slide-rule dial drum, irrespective of the type of coil setz ordered, 4, J. 6. 9. 
B-F, AA, AB and AC. If a coil set or coil neta are ordered with the Receiver and 
the corresponding scale does not appear on the dial drum it will be found packed 
with the coil set, The new scale ia installed in place of any one of the unused 
sonlee provisusly mounted on the dial drum, Two Phillips head type acrews, one at 
each end of the scale, hold it properly in place, The drum scales for the 4, B, © 
and D coli sete are frequency calibrated in megacycles for both of the available 
ranges 1,¢,, General Coverage and Bandspre d. The E and T coil set ranges are on 
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the come scale, while the resaining scnlee carry just the one frequency range enl i- 
Droted Ir, ~efneyeles, Each scale {s clearly marked with the band deuliguation, 


2-2. LOCATION 


Tho Receiver should not de inutalled in small, unventilated or ware spaces. 
Wherever practicable placoment should be made to allow freedom of air circulation on 
all four sidos, Tne Loudspeaker may be loonted in any dealrable position although 
it te not recnumended that it be placed on top of the Recetver ag undosirable mlcro- 
phonice may result, The Lowlspeaker should not be placed near the antenna terata- 
als, 


2-3, ANTENNA RECOMMENDATIONS 


The radio frequency input of the Recoiver is dealgmed for operation from either 
a @ingle-vire antenna or other types eaploying tranemiasion lines having impedances 
of 70 chas or more, There 1% an antenna terminal panel at the rear of the Receiver 
with threr screw-type terminale marked A, A and O respectively. A link 1% provided 
on the antenna terminal panel to allow connection of two-wire or oingle-wire type 
antennas to the Receiver, 


For deat impedance aatrhing to the Receiver input otreuit an antenna with = 
WO to 600 oha tranamineton line is recomtended, The antenna should be cut de the 
proper length for the most used frequency, ‘The antenna transsiseion line feedere 
should be connected to the two antenna terminals sarked A; the grounding link is 
not used, It must de renesibered, however, that an antenna installation of this type 
will have maximum efficiency over a band of frequencies near that frequency for 
which it 10 designed and will be most useful in installations where the Receiver is 
tuned to one frequency or band of frequencies. For other frequencies, it would be 
desirable to connect the two tranamiasion Line leada together at the antenna termi- 
nal at the left of the antenna terminal panel, grounding the other ter=inal by means 
of the link, The antenna is thus utilized as a single wire type. 


The mut practical antenna for use in inatallationa where the Receiver io to be 
used over a wide range of frequencies is the single-wire type, An antenna length of 
from 50 to 100 feet is recomeented, The antenna lead-in should de connected to the 
antenna terminal marked A at the left of the antenna terminal panel; the other ter- 
minal marked A should be grounded by sans of the link, 


Whon a doublet ia used, the antenna feeders or balanced trantaiesion line are 
connectéd to the two terstnals marked A, The grounding link {fe not used, 


The inner conductor of a concentric tranavisvion line should de connected to 
the terminal marked A at the left of the antenna terminal panel, The outer conduc- 
tor . be connected to the other terminal marked A and grounded by sean of the 
link to G, 


In some coves where a doublet antenna is used with a low impedance concentric 
or other type tranemission line it aay be necessary to re-tria the first A. T. li- 
fier at the high end of each band to provide a better impedance aatch between anten- 
na and receiver input clroult, Paragraph 4-6 describes this procedure. 


In an ‘netallation where the Receiver is to be used as the receiving unit in « 
transmitting station the moet efficient operation will result from use of the trans- 
mitting antenna as receiving antenna aleo. This is especially true if the transzit- 
ting antenna is of the aulti-olement, directional type since the same antenna gain 
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fe available for both receiving and tranemitting - a very desirable condition, For 
. awitehing the antonna from Reeelver to tranemitter, an antenna change-over relay 
should be uted, A double-pole, double-throw relay possens ing good high-frequoncy 
inoulation io suitablo, A second relay and a three position awitch may be used to 
control the tranamitter plate supply and the Receiver B+ circuits. This second re- 
lay should be a single-pole cingle-throw type having one normolly spen pair of con- 
tacts, Tho scheratic diagram of thie type of control circuit {e ehown in Figure 3. 
With S-1 in the receive poeition the antenna transcission line is connected to the 
Receiver ty contacts 7, 3, § and 6 on relay Kr-1; the Bt circuit of the Recoiver is 
completed by the ovitch, (The B+ awitch on the Receiver should be at Be Off). With 
the owiteh in the transmit position RY-1 contects 1, J. 4 and 6 are closed tranafer- 
ring the antenna tranemtaston Line to the tranamitter; contacts “ ant 8 of relay 
RY-2 close to complete the plate supply elreult to the transmitter, Contacts 7 and 
S of relay RY-2 should de in sorties with the primary of the transmitter plate supnly 
transformer, Thus, the atation is in the receiving condition with awitch 3-1 in the 
receive position and in the trenemitting condition with S-1 in the tranemit pont t es. 
With 3-1 in the mid-position the Receiver Br circuit and tranemitter plate supply 
circuit are both open thus permitting coil set changing in the Heceiver and trans- 
mitter, In the mid-ponition the Recelver B+ ciroult 1d controlled by the B+ ewitch 
on the front panel of the Recoiver, 


NOTE 


The high-frequency oscillator, C. . oscillator -e ter 
amplifier and the push-pull audio output amplifier are 
not affected by the external relay connections to the 
. 3. 1, terminal block, Unless the A.C, On-Off awitch 
is eet at Off these eireulte will obtain an uninter- 


rupted B-plus supply. 


TRANSMISSION LINE 
10 ANTENNA 


Figure No, 3, Typical Antenna Switching ye ten 
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2-4, A.C. OPERATION 


after unpacking the ARO-50 Recoiver and aseociated equipment proceed os 
followat 


(1) Make aure that 411 tubes are firmly peated in their sockete, tube 
clampe are properly in place and all grid clips securely fastened, 


(e) Moke eure the plug-in coil set used in the Eeceiver te firmly in 
pooition by pressing down tho levor- type handles on the front panel to their maxi- 
mun vortical poeition, 


(3) Hoke sure that the front-panel mounted Control switch e set ia the 
proper position. This switch provides four operating petit ions, C. V., A. N., B. P. M. 
or Phono, 


(u) Connect the enten aa recommended in Section 2-2. 


(5) Connect the Loudspeaker cable to the Output terminal bonrd at tho 
rear of the Receiver, Thin is ancompliohed by connectiog the outer ohield lead to 
the common terminal and the other to the F-ohr terminal, A 500-obe terminal is 
ale availobdlie on the Output terminal board in canon whore a 500-ohm line ia util- 
ized for Lowlspeaker connection, 


(6) Connaect the Receiver A. 0. line cord to the proper source of voltage. 
The Primary switch, 8-10, must be set at the position corresponding to the line 
voltage to be used 1. 6. , 110/120 or 270/240 volte, 50/60 cps, 


(7) Set the controle as recommended in Section J for reception of nale. 
Norx 


_ Whore the Rocotvor 1 located in the R. 7. field of 
a relatively powerful transmitter, it ie advisable 
to provide som means of proventing danage to the 
Receiver R. T. coil, If a separate receiving anten- 
nea is used a means of disconnecting or grounding 
it during tranemiesion periods should be provided. 


2-5, BATTERY OPERATION 


The HRO-50 is readily adaptable for emergency, portable operation or operation 
in localities whore a 115 or 230-volt A.C. power source in not available. It may 
be operated directly from batteries or 4 National Type 6505 Vibrator Power Supply 
designed for operution from a 6-volt storage battery, The Type 6505 power unit 
drawa 9,0 ampores at 6-volta when furaiahing power to the Receiver if the Narrow 
Band J. M. Adaptor. Crystal Calibrator and Select-O-Ject unite are not used. If 
theso plug-in unt te are utilised typical operating conditions and power consumption 
date will be found in Section 6. . 


The Schenatic Diagras Figure Number 13 illustrates pin connections of the Re- 

col vor Fover socket, Xe, This provides the information necessary for wiring the 
octal type tattery plug which io used in place of the regular 4. C. jumper plug. 
To conserve battery powor the battery plug sust be dieconnected when the Regel ver 
ie not being used, For atand-by operation in all cases it is recommended that a 
ewitch be placed in the battery B-plus lend as the B-plus switch in the Receiver 
does not open the B-plus cireuit supplying the high-frequency cacillator, C, . 
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oscilintor, S-Meter Amplifier or the push-pull audio output tubes, A cupggested 
refinewent {8 to inclwie a wei teh in the Aplus input lewd eo that the tube heaters 
may de turned off hun the Receiver in not in use without the necessity of removing 
the battery plug from the Fower socket. 


2-6, ACCESSORY SOCKETS 


Three octal type sockets are avnilable for additional accessories as follown: 


(1) A . B. F. u. socket, X-1, is mounted on top of the chassin inside the 
power supply compartment. A Hational Type N- Norrow-Band F. M. ajaptor is de- 
aignel to fit into thie accket ard is supplied with a mounting bracket and drive 
screwe to bold it firaly in place, The front=panel mounted Control su tech, S-7, 
provides a means of awitching the M- wilt into instant service, ar required. 


(2) A Crystal em tbrator nooket, X-2, in tap uhness s mounted in the power 
supply compartment, This socket ia wired to accommodate « National plug-in Type xCU 
Cryatal Calibrator Unit. A slotted head ecrow arrangenent bolts the unit firmly in 
place, The front panel Calibrate ewitch provides a mnnns of applying B-plus to 
the unit na well an the selectina of either a 100 or 1000 ke, mer signal, 


(3) A Select-O-Ject socket, X-), of the standard octal type is mounted 
fo an to be arcossible from thi roar of the Receiver, Thin socket iv designid pri- 
eerily for the wee of a National Model SOJ-} Select-O-Ject wit, The SQJ-3 1 fit- 
ted with on interconnecting cable and plug for direct connection to the Select—0- 
Jae socket, 


Eoforence to the Schematic Disgram will show the varicus connections sade 
to the socket if it in desired to une the voltages available for accessories other 
than the Select-O-Ject, It will be noted that B+ (240 v. D. C. and 105 V. D. . regula- 
ted) and filament voltnges arc available, There is 6 definite limitation on the 
drain permissible ut this socket, The total perminnible drain (if the Na-, XCU 
and 80-3 ere not used) ie 1. 5 amps. at 6,3 V. A. ., 2,5 milliamperes at 20 V. p. 0. 
end 5 eillimperes at 105 J. b. 3. If the 105-volt supply ie used it must be rerem- 
dered that it cannot de ewitehed Orr dy the B+ On-Off owitch or eternal awitching 
devices connected to the BE. 3, J. panel unless un additional relay is uned, 
at 
rate 
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Figure No. 4. Hear View of Receiver 
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SECTION 3, OPERATION 
3-1, CONTROLS 


All controls aro identified by front-panel markings for ense of identification, 
The controle are located in a oymmctrical anner and are arranged for enne of oper- 
ation, 


The naa tuning ERO type micrometer dial is arranged so that the frequency to 
which the Receiver tunes increnses as tho dial reading incresses, The slide-rule 
dial pointer mechantem is aynohronized with the eain tuning dial ucing an anti-bdack- 
leash gear plus an efficient string-drive arrangoment to provide an accurate rele- 
tionship between the main tuning dial and the direct frequency calibrated scales on 
the slide-rule drum assembly, Front-panel mounted is ao Band selector ewitch for 
ewitching the proper scale in place for the coil set te be used, 


The R. T. Gain control servos to Aust the amplification of the second R,F, 
firet 1. . ond second 1,7, amplifier stages. Maximum sensitivity is obtained by 
rotating the control knob to the extreme clockwise position (10) on ite circuler 
deale. At the extreme clockwise position all tubes are operating at waximus gain 
with minimum bins, Ao the control ia rotated counter-clockwiec, increasing bias is 
applied to the cathodes of the second R. P., firet I. . and second I. . tubes, thus 
reducing their pl fest on. 


The A. C. On-Off owitch 1 associated-with the 4. P. Gain control and A. C. power 
is turned on oo the A. T. Gain control is advanced from A.C, Off to sero on ites 
scale, 


The B+ On-Off ewitch is connected in the positive lead of the power supply cir- 
euit and ite purpose is to disconnect the B-plus during periods of transmission or 
WHEY CHANGING COIL SETS, This last function ie important, The 3+ circuits are con- 
pleted when the awitch ta eet at On, However, the B-plus circuits of the high-fre- 
quency oscilintor, S-Meter amplifier, C. v. oantliater and push-pull audio output 
tubes remain On at all times regardless of the position of the B+ On-Off switch pro- 
viding the A.C, On-Off ewitch 1a set at On, 


Connected in parallel with tho B+ ewitch and sounted at the rear of the chaseis 
ia 3 pair of contocte ‘parket P. 3. . intended for use with relay control of the Re- 
ceiver, The B. 8. 1. panel is covered by » metal shield to prevent accidental contact 
with the terminals by the operator, Two slote are provided in this shield to bring 
out wires to connect to an external awitch or relay, Care should be taken that 
these wires for external connection do not short to the B.3,W, shield, 


The Phasing control and Selectivity awitch are part of the crystal filter, 
When the Selectivity etch e set at Off the crystal is ewitched cut of the cir- 
mult, With the crystal awitched out the Phasing control has no influence on Re- 
coiver performance, With the Selectivity ewitch set at any point between 1 and 5, 
inclusive, the crystal filter is in operation, selectivity increasing as the ewitch 
is progrossively advanced in position 5. The Phasing control is then used to bale 
ance the crystal bridge circuit and eliminate interfering aignale or heterodynes, 
It is recommended that the Tone control be rotated counter-clockviss until the 
switch is turned Off. This will provide opt lun reception of the high aulio frequen- 
cles when using the cryethl filter for A, M, reception, The resultant boost of the 
higher frequencies tends to compensate for the side-band cutting action of the cry- 
etal filter, 


The C. . oscillator is turned on by setting the front-panel mounted Control 
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Figure No, 5, Front View of Receiver 


switch at the C. U. position. The C. . 0. control provides a vernier tuning ad qust— 
dent for the C. VW. oscillator transformer. This oscillator is used to produce an 
audible beat note when raceiving C. N. signals or to locate the carrier of a weak 
phone station, With the Control switch set at the C. J. position B-plus is applied 
to the CG. V. oscillator tube providing a constant B-plus supply regardless of the B+ 
On-Off awitch setting or the B. S. V. external control devices. Normally the C. . O. 
control is set at zero, however by rotating it sither to the right or left of sero 
the operator can nelect an audio tons auf table to the ear, or he may get the control 
for dest reception, The C. /, code characters are made audible through the hetero- 
dyning action of the G. . oscillator with that of the incoming simal, Care should 
be taken to retard the R. T. Gain control to a point where the receiver does not 
overload, 


The Limiter control serves to switch on the limiter and, following this, to ad- 
Just the threshold at which limiting action starts, With the Limiter control turned 
on (at position 0 on the dial scale) limiting action automatically takes place at a 
relatively high percentage modulation, Rotating the control clockwise progressive- 
ly lovers the threshold, or percentage modulation, at which limiting action starts 
until maximum clinaine ia achieved at 10, ‘This limiter is double-action in that 


— Uintt ing 1s accomplished by clipping of both positive and negative peaks, Limiting 


action is equally offective for both phone or C,W, reception, 


The Tone control ia used to vary the audio frequency characteriatic of the 
aud 10 system, In the extreme counter-clockwise position the greatest degree of high 
audio frequency response is obtained, Rotating the control clockwise until the 
awitch mounted on the control just closes provides a comparatively flat response 
over the entire usable auto frequency range. Rotating the control further in a 
clockwise position will attenuate the high audio frequencies ss shown in Figure Nun- 
ber 2, If a signal is weak and partially obscured by background noise or atatic an 
inprovement in signal-to-noise ratio ia possible by the attenuation of the higher 
audio frequencies, Excessive attenuation of these frequencies, however, may result 
in an impairment of A.M, apeech intelligibility, When receiving C. V. signals it 
will be possible to advance the Tone control considerably further than is posaible 
in A.M. reception since aud o distortion is relatively unimportant, 


The A. V. C. switch is a two-position toggle marked A.¥.C.-Ofr, The automatioa 
4 
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volume control circuits» are operative with the toggle avitch in the A. V. C. or upper 
position, 


The A. , Gain control adjusts the volume level of the signal at both the Phones 
jack and Loutepeaker terminals, Clockwise rotation of this control increases the 
signal epplied to the arid of the first auwito amplifier tube, The A. T. Jain control 
1s operative when an audio *igmAl ie applied to the Phono input jack with the Con- 
trol etch set at the Phono position, 


A Banispreat ewitch te mounted on the A, B, C and D coil sete, Inepection of 
the coil act cermole terminal panole will show a ellver-plated spring setal strip 
with a slotted center screw, Four silver-plated contacts are provided on the ter- 
tinal panels; two for each type of reception i,¢,, General Coverage or Bendeproad. 
The motal strip may be turned either to the fight or left thereby selecting the type 
of reception required, A apring tension detent arrangesent provides for proper 
placement and a firm trouble-free electrical contact in sech position, It is only 
necessary to avitch this from the left to the right hand aide to change fron General 
Coverage to Bandepread, The lower calibrated scale on the slide rule dial ie used 
when operating in the Dandapread position, A typical coil set showing od justment 
locatlone {nm illustrated in Figure Number 7 contained in Section 4. 


The Ant. Tris, control operates a tuning capacitor which te connected across 
the first R. . amplifier section of the main tuning capacitor, This trimer control 
ie used to tune the first K. T. aoplifier «tage properly under a wide variety of u- 
tenia londing conditions over the entire frequency range of the receiver, 


The Dimmer control ia 4 variable resietor actuated by a front-panel mounted 
diel, It is connected in series with one of the filament supply wires to the S- 
Meter and slide-rule dial pilot lamps and furnishes a means of varying the degree 
of {llumination as desired by the opsrator. 


The front-panel mounted Osc. trimmer control drives a variable air capacitor 
connected in parallel with the oscillator main tuning capacitor, Assuming that the 
Receiver ie properly aligned thie compensating trimmer say be used for minor cali- 
bration adjustments, Calibration can be checked by the use of accurate crystal-con- 
trolled test oscillators or by using the National Model XCU Crystal Calitrator, Use 
of the Onc. trimmer should not do attempted until the Receiver has had a warm-up 
period of at least five minutos, 


A four post tion Control switch is mounted on the front panel of the Receiver, 
In the C. . position the C. J. ogcillator is placed in operation, The A. M, position 
provides noreal reception of phone or bromicast signals. In the N. T. M. position the 
reception of narrov-band F. MK. signale ia possible provided a National Type NFK-50 
adaptor is plugged into the N.B.P.M. socket. With the Control switch in thie pos- 
tion the adaptor is connected between the output of the intermediate amplifier and 
the input of the audio system, When the Control switch ia set in the Phono position 
the Phono jack ts connected to the input of the audio amplifier. In the Phono 
position all of the Receiver circuite except the audio ayste= are rendered inopera- 
tive, The 4. T. Gain and Tone. controls remain operative, If it ie ao desired the 
record player may rerain connected to the Receiver and normal receiving operation 
rosumed by setting the Control switch to any of the other positions, 


72. PHONE RNCEPTION 
Aftor the HRO-S) 1% properly installed as ovtlinet in Section 2, it is placed 
in operation by the following ad justaente: a 
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1, Set the Control ewitch at A.M. 

2, Set the 4. 7. 0. etch at A,V,C, 

2 Set the Selectivity svitch at Off. 

. Set the Phasing control at sero, 

5, Set the Limiter control at Off. 

6, Set the R. T. Galn control at 10, 

7. Check the position of the Osc. trimmer control pointer, It is aligned 
at the factory so that propor calibration 1a obtained with the pointer tn « vertical 
position with the arrow head pointed to the "S" in the Onc, panel engraving, 

@, Turn the a,0,.-On-Off switch mounted on the A. T. Gain control to On 
1.6% sero on the dial scale, 

9. Set the Receiver B+ awitch at On, 

10, Adjust the Band control to select the scale corresponding to the plug- 
in coil set in use, 

11. Turn the A. T. Gain control to the position giving the destred audio 
vo lune. 

12. Adjust the Ant. Trim, control for a maximum S-Heter roedtaug after the 
desired station Ras been selected, Alternately in the absence of a signal the Ant, 
Tris. control nuy be set for maximin receiver background noise, 

13, Turn the Tone control to a position giving the desired audio cutput 
responce for the signal tuned in, 

The Hecoiver te now adjusted for the reception of phone stynals and will tune 
to the frequency corresponding to tho plug-in coil set in une and tho setting of the 
main tuning dial. If a dusl-coverage plug-in coil est i= used the position of the 
Rand spread switch, as previously described in paragraph 1 of thie section, will de- 
termine the frequancy coverage 1,6,, General Coverage or Bandepread. 


The settings given above are of necesrity for the roception of elgnale of vor- 
age strength, Exceptionally streng or weak signals may require modification of the 
above settings, Very strong algnale may caune overload or distortion in the Receiy- 
er with the A. 7. Gein control at 10, In mie case retarding thie control slightly 
until the overload or distortion disappears is recommended. Hovever, the operator 
must remember that automatic volume control action will be roatricted unless the 
A. r. Gain control is fully advanced, Audio output should be adjusted entirely by 
weane of the A, T. Gain control. 


The A. V. 2. - Off switch may bo set at the Off position to provide increased 
sensitivity in some cases, With euch a setting the operator must be careful not to 
advance the R. V. Gain control te a point where I. T. or audio amplifier overload o- 

urs. Such overload ia indinated by distortion, 


Various types of interference which may be encountered duo to adverse receiving 
conditions can be minimised by utilization of the following cosotrola in the Banner 
described, 


Noise Limiter -- When a signal is accompanied by stat te peaks or nolee pulese 
of hich intensity and short duration, the beet signal-to-noise ratio will be obtain- 
ed ty turning On the Limiter control. In general, it will de found that turning the 
Limiter control On to 0 on the dial scale will effectively mininise interference 
caused by external noine pulees. In cases where the noise pulees are extrenely pro- 
nounced a higher degree of noise suppression will be realised by advancing the 
Limiter control to a higher dial setting, 


Tone control — An improvement in signal-to-noise ratio can be realised by sete 
ting the Tone control to attenuate the high audio frequencies. Whea receiving weak 
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signale which ore partially obecured by backeround noise or static an improvement 
in reception will be noticed by rotating the Tone control in a clockwise anner, 
Howsver, tos auch attenuation of the high audio frequencies may impair the intelli- 
eibility of speach, 


Selectivity and Phasing - The selectivity of the Heceiver 1s aijusted by 
weans of the cryetal filter Selectivity awitch, The normal setting of the Selec- 
tivity owitch in phone or broadcast reception is at one of the pooltione affording 
broad selactivity, Poaltions marked Off, 1 or 2 are recommended, Selectivity nay 
de progressively increased by turning the Selectivity switch to position 3, 4 or 5, 
Incresaing selectivity will result in the atteanuntion of the higher auto frequency 
tones of the signal as well as sharper tuning. If the selectivity i= increased too 
much these higher frequency auiin tones will be attenuated to such an extent that 
phono or broadcast reception may become unintelligible due to excessive de- band 
cutting, The Phasing control ie part of the crystal filter and ts used te elimin- 
ate or attentinte interfering heterodynes, The Phaxing control in inoperative with 
the Selectivity switch set in the Off position but 10 operative in all other set- 
tings, The normal setting of the Phasing control with the cryatal filter On 1.6. 
the Selectivity eawitoh oet at 1, 2, 3, 4 or 5 in phone reception is at sero on ita 
scale, If after a desired signal haw been tuned in an interfering stan causes a 
heterodyne or whietle the Phasing control should be adjusted until this interfer- 
ence is reduced to sinimum, The setting of the Phasing control should te that 
which provides a maxigum attenuation of the objectionable haterodyno. If the 
heterodyne is below 1,000 cyclos the optimus Phasing control setting will be near 
either one or the other end of the dial scale, deponding upon whether the interfer- 
ing signal has a higher or lover frequency than the desired signal. 


3-3. C. . R&CEPTION 


The initial adjustment of the Receiver controls for C,W, reception te the sane 
as given in Section 3-2 except for the following: 


1, Set the Control switch at C. . 

2. set the 4. V. 0. ewitch at Off, It is important that the A. J. . switch 
10 turned Off for C. J, operation stnee the Receiver will block and becom oxtremely 
insensitive if thie is not one. 


Tor the reception of C. v. signals the action of the crystal filter ie 
similar to that for phone reception except that full use of the sharp selectivity 
position may be used without the loss of intelligibility experienced in phone re- 
ception, When maximum selectivity ts used, (Selectivity switch at position 5) care 
must be exercised since tuning ie very critical. When the Receiver is slowly tuned 
across the carrier of the received signal the beat-note produced will be very sharp- 
ly peaked in output at u particular audio pitch, ‘Thie peak in response indicates 
the correct Receiver dial setting, ‘The setting of the C. . 0. control must be such 
that the beat-note penk is voll within the autible range ao that the receiver peak 
response may be readily observed, AC,¥,0, dial setting near sero ie recomrended, 
After the Receiver has been correctly tuned, the pitch of the beat-note peak may be 
adjusted by means of the C. u. o. control to provide an audio tone which ie pleasing 
to copy or coincides with any response pense in the speaker or headphones. Under 
mene conditions, the Receiver will exhibit pronounced pingle-signal properties 
which aay be demonstrated by tuning the Receiver to the other aide of tero- beet“ 
so that the pitch is the same as before ani observe the marked reduction in output, 
This dial setting ie not recommended for use other than to demonstrete the single- 
@ignal properties of the Receiver, With the Receiver tuned to “crystal peak", an 
interfering signal may be attenuated by proper setting of the Phasing control since 


er ape 


the control hae little effect on the desired signal, 


Similar to phone reception the Limiter control can be used to great advent 
tage in C,¥, reception for the reduction of interference due to externsl rose pul- 
ses, For C. . reception, however, the Limiter control may be set at 4 well advanced 
position on the dial scale as excessive clipping of the nodulation peaks will not be 
experienced as might be the case in phone reception, Also the Tone control many be 
advanced conetderably further for C. . reception since audio distortion ie relative- 
ly untsportant. 


th, . B. . U. OPERATION 


The Im- 50 Roceiver ie adaptable for Narrow-Band F. M. reception by utilizing 4 
National Type MFM-50 Karrow-Band P.M, adaptor, Operating instructions as given in 
parseraph J of this Section ere applicable for the reception of narrow-band F. M. 
signale except that the Control switch must be net at R. 7. Uu. It ie recommended that 
when the operator is scanning o band for signale that the Control awitch ts set at 
A.M, An T. u. signal ic indicated by the presence of an ute null in the center of 
the signal carrier. When an v. M. signal is encountered the Control ewiteh should 
then de set at N. T. u. and with the A. V. O. switch vet at A. J. 0. the signal tuned for 
ax zum S-Heter reading. 


3-5. MEASUREMENT OF SIGNAL SrRDierR 


To measure the strength or intensity of a algnal the R. . Onin control must be 
advanced to 10, the Control awitch set at 4,M, and the A. V. C.- Off switch at K. V. C. 
The crystal filter should be turned Off by meane of the Selectivity awitch and the 
Phasing control set at zero, The Ant, Tria, control should be adjusted for a maxi- 
mus S-Meter Reading af ter a signal has been tuned in. The Limiter, Tone and A. . 
Gain controle do not affect the S-Moter reading, 


Tuning the Receiver to a signal will cause tho 3-Meter to read, indicating the 
signal input in S-units from 1 te 9 and in decitele above the 8-9 level from zero to 
0 db, Men no K. 7. input to the Receiver, or with the antenna disconnected, the 
S-Meter should read zero plus or minut one-half an S-unit, If it doom not the 8-— 
Meter cireult compensator requiren mijustment, See Section 4-7 for adjustment pro- 
cedure, 


— Design of the S-Me ter actusting circuit is such that a signal stronger than 4o 
abd, above 5-3 cannot cause the seter pointer to come in violent contact with the 
full-scale meter stop pin thus prevent ing the possible bending of the meter pointer, 


For the purpose of cerpar ing strong signals, which cause the meter pointer to 
rend full scale, with other stronger and/or weaker signals the sensitivity of the 3- 
Meter may be lowered by retarding the R. y. Gain control, 


Measurements of the signal strength of C. . signals cannot be made with the C. u. 
oscillator io operation. : 


With the Receiver A. C. -On-Off awitch set at Off the meter pointer will return 
te its mechanical zero located on the right hand or 0 ab. end of the seter. 
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SECTION 4, ALIGNMENT DATs 


All circulte in the o- Eecelver are corefully aligned before shipment 
using precinion test aquipment inouring mecurate conformability to the alignment 


frequency, 


Wo realigneent of the various adjustments will be required unless the 


Receiver 1e tampered with or component parts or tube replacements have been neces- 


vary. 


A definite need for realigunent can be determined dy checking the performance 
of the Receiver against its normal opsration as outlined in Section 3, 4 sizple 
check te assure the need of realignment of the I. 7. Amplifier is provided in para- 


graph u-, of this section, 
tests indicate that euch realignment ia necessery, 


In no case should realignment be attempted unless 


Even then it gust be remenbered 


that the HRO-5O 10 a communications Receiver and should not be serviced or roalisn- 
ed by any individual who does not have a cowplete understardtag of the functioning 
of the equipment and who has not had previous expertence adjusting receivers of 

thie type, 


— Complete alignment of the Receiver onn de divided into three oteps an follows: 


(s) 


ai qus tren te, 


(v) 
(e) 


Intermediate Frequency Amplifier alignment including crystal filter 


General Coverage Alignment 
Bandsprend Alignment 


All circuits sust be tuned in the above order when complete alignment ie re- 
quired. All Alignment adjustments and controle are show on Figure kundere 6, 7 
and 10, 


u.2, 


I. T. AMPLIFIER CHEK 


The making of any adjustment indiscrisinately is cautioned against and no cir- 
cult should be realigned unless tests definitely indicate that realignment is neces- 


vary. 


The alignment of 


the following manner: 


ed, 


1. 


5. 
d. 
7. 


the intermediate frequency amplifier may de easily checked in 


Just the Recoiver for norsal operation with the antenna disconnect~- 


Connect a pair of hebiphones to the Phones jack. 


Set the A. . . sei tech at Off, 
Set the Control switch at C. . 
Set the Phasing control at sero, 
Set the Selectivity ewitch at 5, 
Set the R. T. Cain control at 10. 


The setting of the 4. 7. Gain control does not affect the menourement and may 
be ad usted to provide sufficient headphone output to oske the required observa- 
gust the C. v. O. control until = point is found where the predominant 
pitch of the backgrounf noise 1 lowest and a dintinct crystal ring is heard, Rote 


tions, 


this setting of the C,W,C, control. 


Disconnect the oryatal filter from the circuit 


ty turning the Selectivity switch to the Off position. Once sore adjust the C. V. 0. 
control for the lowert predominant pitch of background noise and note the setting, 
If the 1. T. amplifier is correctly aligned to the crystal filter frequency the 
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Pigure No, 6, ‘Top View of Receiver 


setting of the C. J. o, control will be the gane for both teste outlined atove, If 
the two settinge differ perform the complete I. 7. Aeplifier alignment procedures in 
following paragraph 3. 


4-3, T. . AMPLIFIER ALIONMENT 


The intermediate frequency of the HRO-50 is 455 kilonycles plus or minus 2 
kilocyclos, The oxact frequency le determined by the quarts crystal resonator, T-1, 
used in the arystal filter, 


The I. v. transformers, crystal filter and C. , cacillator transformer ere fit- 
ted with individual air-type variable trimmer capacitors for alignment purposes, 
_~These adjustments are located on Figure Numbers 6 and 10, 


The prelisinery alignrent procedure is as follows: 


(1) Conuect the high output lead of an accurately calibrated signal gene- 
rator to the atator portion of the mixer anction of the main tuning capacitor, 6-50. 
and the grounded lead to any convenient point on the chase, ‘Thies is a direct con- 
nection. 

(2) Connect an output meter having an & or 500 ohm resistive load to the 
matching output terminals on the Receiver, As an alternative a high-impedance 4. C. 
voltmeter be connected to the phones jack. 

(3) Set the Control ewiten at C. v. 

(u) Get the A,V,C. switch at Off, 

(5) Set the Phacing control at sero, 

(6) Set the Selectivity witch at 5, 

(7) Set the A. . Gain control at 10. 

(8) Set the R. 7. Gain control at 9, 

(9) Turn the modulation of the signal generator off to provide a steady 
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o.%, test slenal tuned to approximately 455 kilocycles. 


Adjust the output sttenuater of the signal generator to provide a signal of 
approximately 100 mlerovelts, ‘Tne C, . O. control must be set to provide an audio 
beat-note at some frequency between 0% and 1000 cycles per second, The presence 
of thie bent note can readily be determined by temporarily connecting hemlphones or 
„ Lowiopeaker to the Receiver, If difficulty is encountered ia obtaining euch a 
deat-note an adjustment of the G. u. 0. transformer trimmer capacitor, C-, must te 
nade, 


Vary the tuning control of the signal arserator very slowly between the fre- 
quencies of 453 and “57 kilocycles, At one fraquency between these limita the I. T. 
amplifier of the receiver will show s very definite sharply ptaked response, as in- 


éieated on the output meter, This frequency ie that of the crystal filter erystal, |. 


A. an 1. 1. alignment, as outlined below, is made at this frequency, WY se” 
While making I. T. lter adjustments it will be necessary to retard the at- 
tenuator of the efgnal generator if 1. 1. amplifier gain increases to a point where 
overloné occurs, Without altering the frequency setting of the elgnal generator 
sot the Selectivity switch at Off, the Control „teh at A.M. and turn the aodula- 
tion of the signal generator On, The I. T. trimmer capacttoro g-, 0-39, 0-45, 
C-46, C-50 and C- ohould at thie point each be carefully oijusted to Five d naxi- 
mum reading on the output meter, The order in which these oi justnente are perform~ 
ed 1 not important, 


Upon completion of the above ad ur tente set the Selectivity switch at 1, Set 
the frequency of the signal generator 2 kilocycles higher and adjust the crystal 
filter trimmer capacitor, C-3}, for a maximum output seter indication. After r 
ing this adjustment set the Selectivity control at Off ond return the eignal gener- 
ator to the exact crystal frequency (2 kilocycles lower), Tune the Selectivity . 
compensating trimaar capacitor, 8-38, for 4 maxigus reading on the output meter, 


The Phasing control ae set at the factory should need so further attention, 
Yhen correctly set a predominant decrense in background level will be found with 
the Selectivity switch at poeition 5 and the Phasing control det at 209. This 
snme null potat should te found by rotating the Phasing control exactly 140 degrees, 
If not, o slight Aus tent of the phase balancing capocitor, C-36, will provide 
the proper setting, 


Turn the modulation of the signal generator Off and set the Control awitch at 
c. u. Rotate the C. V. O, control to ite full clockwise position, If in this por 
tion the dinl control dees not coincide with 5 on ita scale loosen the dial knob 
and reset it at 5, Set the C. . O, control to zero beat with the aignal generstor 
signal, If sero beat 40e not occur at 0 on the control dial carefully readjust 
the air trimmer capacitor, C-61, of the C. . oscillator transforser, 7-8. 


u. GEMESAL Oö ALIONMENT 


The data given in this section applies to the General Coverage alignment of 
the R. T. omcilletor and R. T. amplifier stages of all col sete, The original 
alignment at the National Latoratories is accomplished ty the use of precision, 
cryatal-controlled test oncillators, No realignment rhould be attempted unless a 
reliable test signal source is available, In the conse of General Coverage H. T. o- 
cillator aligeent, a test sigmel source with an accuracy of 1% or better is re- 
quired. Yor Band spread alignment the calibration accuracy demands that the test 
signal source have the scouracy of precieion-calibrated cryatals. The entire range 


70+ 


BANOSWITCH SHOWN 
IN GENERAL 
GOVERAGE POSITION 


NOTE: INQUCTANCE ADJUSTMENTS AT FOSITION WO. SHE 45 FOLLOWS: 

1. A, BC cen sers LOOP OF WINE INSIDE COW FORM---OCNOING THE 
LOOP ONE way OR THE OTHER A005 OW SUBTWAGTS TO THE INOUCTANCE. 

2. O COM SET...ADJUSTABLE disc INSIDE COIL FORM-..MOVING THE DISC 
TOWARD THE CENTER OF THE COW GECHESSES INDUCTANCE. 

J. F. .es, COM sers -- A SHORT-GIRGUITEO TURN OF WIRE Aenne THE 
OCUTSIOg OF THE CONL---MOWING THIS TURN UF OR COWN VARIES THE 
PNDUGTANOE. 

INOUCTAWNCE ADJUSTMENT AT POSITION vos. 9,158 13 OF COM SETS 4,8, 

6,0, A, 4b 8 2c 1s 4 6LOOP or War eee conte FORM... BENOING The 

LOOP ONE WAY OF THE OTHER VARIES THE IMDUCTANCE, 


Figure Mo. 7. Typical Coil Set Showing Alignment M gur tnent Locations 


of test frequencies required may be obtained by the use of nine cryetale operating 
at their fundamental and harmonic frequencies, The frequency of these crystals 18 
ae follows: 0,05, 0,1, 1,0, 2,0, 3.5, 5.0, 6,8, 7,0, J. J, 14,4 and 15 megacycles, 
— Sotc joptt 

The need for realignment of the H. . oscillator of any band 1 indicated when 
the frequency calibration of the Receiver dial is in error by more than 1% at the 
high frequency end of tha band in question, If it is detormined that realignment te 
necessary proceed as follows: 


(1) Connect an output meter to the Receiver as desoribed in paragraph 
u- of this Section end disconnect the antenna, 

(2) Set the Control switch at A. M. 

(3) Set the A. v. c. switch at off. 

(4) Set the Selectivity awitch at Off, 

(5) Set the R. . Gain control at 10. 

(6) Set the Bandepread awitch in the General Coverage noaition, 

(7) Set tho . r. Gain control to provide e suitable output level. 

(% Check the position of the Ant, Trim, and Osc, trimmer controls, 0 4 
Alignment should be made with toth of the pointers on these controle in a vertical 
position with the arrow-heal pointed towards the top of the Receiver. 
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The following Alignment Chart gives the step-by-step procedure to follow tn ef- 
— fecting tho General Coverage alignment of each coil set, It is ieportant that the 
chart of ad justzente ie adhered to in the order shown, It will be noted that bener- 
ol Coverage mlignment affecte Dandepread alignment, but that ad guesttient of Band- 
spread elignment dooo not affect General Covernge, 


Particular care must te tnkon when adjusting the high-frequency oscillator 
trimror, 0-26, in each coil set. I¢ 40 imperative that the high-frequency osc illa- 
tor le wet to operate at a frequency above the RLF, amplifier frequency and not de- 
low, This can be checked by tuning in the image of the teat anal which must ap- 
peor JIC kilocyclen lower on the Receiver dial, If it 1 fount that the image doce 
not app@ar at mtu cial det tnt the M. T. oncilletor ts incorrectly af justed and the 
capacity of the trimmer capacitor, C-26, must be decreased until the image and fun- 
damental signe). appear at the proper pointe on the dial, After the high-frequency 
oscillator 10 correctly calidrated the K. T. amplifier trinmmera, O-2 and C-15, and 
the mixer trimer, C+21, should be ad justed for maxicum receiver cain as mensured 
dy the output meter, Coil rete A and D do not use a first K. T. amplifier trimmer 
but are peak—tuned by the use of the Ant, Trim, control over the full frequancy 
range of each coil set, It may de desirable to align the F F. Asplifier trinners, 
C-2 and C-15, and the zer trimmer, C-21, using Redet ver backyrowd noise as an 
indication of saximum gain, rather than tho signal source, If thie alterante method 
of al tent is used the point of maximum gain is that setting of the trinners which 
provides the loudest Receiver background noise, However, it is possible to align 
the R. . amplifier and zer stages to the image frequoncy using background noise 
as an indicator. A check of this poonibility in to tune in the image signal — if 
the lence ies weaker than the fundasental signal the R. T. amplifier and zer stages 
are correctly aliged. 


Correction of tracking errors of the k. . amplifior and mixer stages at the 
low frequency limit of each coil set ie accomplished by the adjustments listed on 
the Alignment Chart, The actual tracking of these stages may be checked ty pressing 
the outside rotor plates of the main tuning capacitor section toward or awny from 
the stator in e manner ast ing that the rotor plates will avring back to their 
ertginal position, Any change in capacity should decrease the Receiver gain if tho 
stage ie trocking properly. 


The locations of the ai justmente referred to on the General Coverage Chart are 
shown on Figure Nurber 7. kach variebdle om the chart is followed ty @ number in 
parenthesis to identify ita position on the respective coil eet. Schematic diagrass 

— of @ach of the plug-in coil sete are furnished on Figure Numbers 11 and 12, 
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Coil 

Step | Set 
1 A 
2 A 
3 A 
1 3 
2 B 
3 B 
1 0 
2 0 
3 0 
2 D 
2 D 
3 D 


Dee ae ee * 


GENERAL COVERAGE CHART 


Adjuat Stennl Source 
and Receiver To: 


3.0 Me. 


14,4 Me, 


V. Mec, 


14,4 Me, 


3.5 Me, 


7.3 Me, 


u. 0 Ke, 


1. 8 Me, 


u, o Me, 


Adjust to Receive 
Test Signal 
Trimmer capaciter C-26 
(Pos, 8). 


ee at Pos, No, 
16, 


Trimmer capacitor C-26 
(Pos. 3). 


Inductance at Pos, No, 
16. 


Trimmer capacitor C-26 
(Pos, 8), 


* at Pos, Mo, 
10. 


Trimmer capacitor C-26 
(Pos, 8), 


Inductance at Pos, No, 
1b, . 


-23- 


Adjust for 
Maximum Output 
Trimmer capacitera 
C-21 (Poa, 6), 
0-15 (Fos. 4), 


Inductance at Pos, 
Nos, 17 11. 9. 


neck step 1. Re- 
pe at ateps 1 and 2 
if necessery, 


Trimmer capee l tors 
0-1 (Pos, 6), 
C-15 (Pos. u), C-2 
(Pos, 2). 


Inductance at Pos. 
Ros. 13, 11, 9. 


Check step 1. Ra- 
peat steps 1 and 2 
if necessary, 
Triumer, capacitors 
C-21 (Pos, 3 . 
C-15 (Pos, 4), 0-2 
(Pox, 2), 


Inductance at Pos, 
Nos, 13, 11, 9. 


Check step 1. Re- 
peat steps 1 and 2 
if necessary. 


kr (nor capacitors 


C-21 (Por, 6), 
C-15 (ros. ). 8-2 
(Tos. 2). 
Inductance at Pos, 
Nos, 13, 11, 9. 


Check atep 1, Re- 


peat steps 1 and 2 
if necersary, 


25 


26 


— — 2 


Coil 
Set 


Ad Just Signal Source 
and Recetver To! 


2.0 ke. 


1,0 Me, 
1.4 Me, 


?,0 Me, 


0.9 Me, 


0. 5 Me, 


0,7 Me, 
0,9 Me, 


WOO Ke, 


200 Ke, 


00 Ke. 
400 Ee, 


GENERAL COVZRAGE CHART (CONT'D) 


— 


Adjust te Receive 
Test Signal 


Triamer capacitor C-26 
(Foe, 8). 


Paader capacitor 6-100 
(ros. 7). 


Intucteance at Fos. ho. 
16. 


Er ver capacitor C-26 
(ros. 8). 


Padder capacitor C-100 
(Poa, 7), 


Inductance at Fos, Fo 16, 


Trimmer capacitor 0-26 
(ros. f). 


Padder capacitor C-100 
(Pos. 7). 


Inductance at Pos, No, 18 


Adjust for 
Max limun Output 


Trimmer capacitors 
C-?1 (Tos, &), CH15 
(Pos, ). 


peat stape 1,2 and 
3 if necestary, 


Ir lader capacitore 
C-21 (Poe. 6), 6-15 
(Pos, 4), C-2 (Fos. 


ook step 1. Re- 
peat steps 1, 2 and 
3 if necessary, 


Trimmer capacitors 


C-2] (Pos. 6), 6-15 
(Pos, 4), 


hack atep 1, Ro- 


peat etepe 1, 2 and 


3 if necetsary, 


GENERAL COVERAGH CHART (CONT'D) 


Ad just Stgnal Source Adjust to Receive 
and Roceiver To: Test Signal 


200 Ke, 


100 Ke, 


150 Ke, 
200 Ke, 


109 Ke. 


50 Ke, 


75 Ke. 
10¢ Ke. 


30 Me, 


27.2 Me. 


28 Mc, 


30 Me, 


Trimmer capacitor C-26 
(Fos. 8). 


Paider eapacitor 6-100 
(Pos, 7). 


Inductance at Por, No, 16, 


Trimmer capacitor C-26 
(Pos, 8). 


Padder capacitor C-100 
(Pos. 7). 


Inductance at Pos, No, 16. 


rr imer capacitor C-26 
(Pos * 7). 


Padder capacitor 0-25 
(Pos, 8), 


Inductance at Pos, Ho, 16. 


a 


. 


Adjust for 


Maxinun Output 


Trimmer capacitors 
C-21 (Pox. 6), 
0-15 (ros. 4), C-2 
(Pos, 2), 


Check step 1, Fe- 


peat eteps 1, 2 and 


3 if necessary, 


Trimmer capacitors 
C-21 (Pos, 6), 
C-15 (Pos, 4), 6-2 
(Pos, 2). 


che cht step 1. He- 
paat steps 1, 7 
and 3 if necessary 


Trimmer cavacitors 
C-21 (Fos. 5), 
C-15 (Pos. ide 

Ce2 (Pos, 1). 


Padder capacitors 
C-20 (Fos. 6), 
C-14 (Pos, U), 
2-1 (Pos. 2). 


Inductance at Pos, 
Nor. 13, 11, 9. 


Check step 1. Re- 
peat steps 1, 2 
and 3 if necessary, 
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Coil | Ad just Signal Source 
Step] Set | and Receiver To: 


1 AB 35 Me, 
s 2 
2 25 Me. 
3 | aB Y Ho, 
1 ia 35 Mc 
1 Ac 21.5 Me. 
pede? 1 x 
Pt abt 
6 
2 ac 21 Me, 
3 |ac 21,3 Me, 
u jac 21.5 He. 


; 


GEUSRAL COVERADE CHART (CONT'D) 


Ad just to Receive | 
Test Jenn! 


Trimser capacitor 8-26 
(ros. 5), 


Fadder capaciter 8-100 
(ros. 7). 


Inductanne at Pos, Yo, 1h 


Trimmor capacitor C-26 
(Poe, 7). 


Fedder capacitor 0-25 
(Pos. 8). 


Inductance at Pos. No. 16, 


— | 


Adjust for 
MuM zu Output 


— 


Dr inner anpne! tore 
C-21 (Toa, 6), 
90-15 (Fos, 4), 
S (Tos, 2). 


Paddor capacitors 
0-99 (Poa, 5), 
05 (pos. 3), 
C+97 (Poo, 1), 


Taductance at Pos, 
Non. 13, 11. 9. 


Check atop 1. Re- 
peat steps 1, 2 and 
J 4f nceessary. 
Check step 1. 


Trianer = 
-A (Pos, 5), 
oat) (ros. By 
o- (Pos, 1 


Paoider capacitora 
0-20 (Fos. 6), 
G-14 (Pos. u), 
- (Pos, 2), 


Inductance at Fos. 
Now, 13, 11, 3. 


Check step 1, Re- 
peat stepal, 2 
and 3 If necessary, 
Check step 1. 


5. BANUSFHEAD ALIGNMENT 


Tho data given in this section applies to the Bandepread Alignment of the hinh- 
frequency onciliator, . P. amplifier and mixer otages of coll sete A, B, C and d. 
It ie important that no Band prend ad juetments are sale until after completion of 
gene ral Coverage alignment ae General Coverage adjustments affect Fand spread align- 


pent, 


The neal for realignment of tho H,F, oscillator of any bond is indicated whoa 

e-ftho frequoncy calibrotion of the main tuning dial is in error by more than 25 divi- 

8 gions, To effect alignment the Receiver controle are adjusted the game as outlined 

in Seotion -h. except that tle Bandspread evitch on each of the plug-in colla must 
be in the right-han4 or Bandspread position, 


The procedure in effecting Eandspresd alignment is accomplisheé dy her ng to 
the instructions given in the Bandspread Alignment Chart. The procedure is similar 
to thet for General Coverage except for the method followed in checking tracking 
errors of the R. amplifier and mixer stages at the low-frequency limit of each 
coil set, To secure an indication of proper tracking check the setting of the Band- 
spread trincwr copacitorea -, 0-16 and 0-22 for the position of maxiaun Feceivor 

n. Any change in capacity should decrease the Receiver gain indicating proper 
{ scking, The une of the trimner capacitors 0-3, C-16 and C-22 for a tracking 
check may doatroy their proper acttings therefore they must be carefully rechecked 
at the high-frequency limit of the coll set, The location of the adjustzents re- 
ferred to in this section are ehown on Figure Nusber 7, Tach variable on the chart 
10 followed by a number in parenthesie to identify its position on the respective 
coil set, Schematic diserans of each of the four combination Bandspread and Gencral 
Coverage coil rete A, , c and D are furnished on Figure Junbar 11. 


us. FIRST R. 7. STACK ALIGNMENT MTA LOW IMPXDANOE TRANSMISSION LIVE 


If s low impedance tranemiesion line 1 to be used with the Receiver, it may be 
necossary to realign the first R. . amplifier at the high-frequency end of each 
band, The tracking of the first R. T. amplifier atage on each of the coil ranges may 
de checked by rotating the Ant, Trim, control. If two definite peaks in output are 
observed while rotating the Ant, Trim control, the firat R. T, amplifier stage is 
tracking correctly And the setting at either peak is correct. The lack of a peak 
in output or the presence of only one peak indicates the stage is not tracking pro- 
perly and correction should be made, The General Coverage adjustments affect the 
N- Aerea adjustments end mast therefore de performed first, The following proce- 


en should be adhered to: 
(a) GENERAL CovERADE 


(1) Set the Bandsprend switch on each coil to the left-hand aide or Gene- 

ral Coverage position, Adjust the Receiver for normal operation as fol lest Control 
, witch at A. A., Selectivity ewitch at Off, Ant. Tris control pointer set in a ver- 
tel position with the arrow head towarde the top of the Receiver, A. V. Gain con- 
i tre. set at 10 and the A. T. Gain control set to provides suitable signal level, 

tees 
(2) Connect the antenne feeders to the Receiver antenna terminals and 
tune the Receiver to the signal shown in step 1 on the General coveroge Aliguzent 
Chart for the coil eet to be aligned, Adjuet the trimer capacitor, C-2, for maxi- 
mum signal output. Coil sets 4 and D do not use a firet A. T. amplifier General 
Coverage trimmer but are penk-tuned dy the Ant, Trim, control over the full frequen- 


ey ringe of each coil set, 
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BANDSPREAD ALIGNMENT CHART 


NOTH: Do not effect Bandapread Alignpent until after completion of General Coverage, 


Adjust Signal 
Source and 
Receiver To: 


Adjust to Receive 
Teoat Signal 


Adjust for 
Maximum Output 


Triumer Sapacitors 0-22 
(ros, 5), 6-16 (ros. 
C-3 (Fos. 1), 


Trimmer capacitor C-27 
(ros. 7). 


Podder capacitors C-? ö 
(Fos, 14), C-14 (Pos, 
12). C-1 (Pos, 10). 


2 capacitor 8-25 (Pos. 
15). 


Check Step 1. Repoat 
Step 1 and 2 if noces— 
sary, Check Step 1. 


Trimmer capacitor C-27 (Pos. 


5 Trianer capacitors C-22 
7). 


(Fos. 5), 8-16 (Fos. 3), 
S-] (Pos, 1), 


Fader enpacitors C-20 
(Pos, 14), Cu (Pos, 
12), 0-1 (Pos, 10). 


Check Step 1. Repeat 
Steps 1 and 2 if necee- 
sary. Check Step 1, 


Trimmer capacitors 0-22 
(Poe, 5), C-16 (Pos, 3) 
3 (Pos. ), 


+ capacitor 6-25 (Fos. 
15). 


— capacitor 0-27 (Tos, 
77. 


Padder capacitors 0-20 
(Pos. 14)., C-14 (Fos, 
12), C-2 (Poe, 10), 


Paddor det ter 0-25 (Pos, 
15). 


Check Step 1, Repeat 
Steps 1 and 2 if neces- 
eary, Check Step 1, 
Trimmer capacitors C-22 
(Pos, 5), C16 (Poa, 3) 
- (Pos, 1), 

Padder capacitor 0-20 
(Pos, 14), - (Pos, 
12), 0-1 (Pos. 10). 


Check Step 1, Repeat 
Steps 1 and 2 if neces- 


1 capacitor C-27 (Fos. 


Padder capacitor 6-25 (Po 
15). F 


Coil 

Step | Set 
1 A 
2 A 
3 A 
1 3 
2 B 
3 B 
1 0 
2 0 
3 0 
2 D 
2 D 
3 D 


Dee ae ee * 


GENERAL COVERAGE CHART 


Adjuat Stennl Source 
and Receiver To: 


3.0 Me. 


14,4 Me, 


V. Mec, 


14,4 Me, 


3.5 Me, 


7.3 Me, 


u. 0 Ke, 


1. 8 Me, 


u, o Me, 


Adjust to Receive 
Test Signal 
Trimmer capaciter C-26 
(Pos, 8). 


ee at Pos, No, 
16, 


Trimmer capacitor C-26 
(Pos. 3). 


Inductance at Pos, No, 
16. 


Trimmer capacitor C-26 
(Pos, 8), 


* at Pos, Mo, 
10. 


Trimmer capacitor C-26 
(Pos, 8), 


Inductance at Pos, No, 
1b, . 


-23- 


Adjust for 
Maximum Output 
Trimmer capacitera 
C-21 (Poa, 6), 
0-15 (Fos. 4), 


Inductance at Pos, 
Nos, 17 11. 9. 


neck step 1. Re- 
pe at ateps 1 and 2 
if necessery, 


Trimmer capee l tors 
0-1 (Pos, 6), 
C-15 (Pos. u), C-2 
(Pos, 2). 


Inductance at Pos. 
Ros. 13, 11, 9. 


Check step 1. Ra- 
peat steps 1 and 2 
if necessary, 
Triumer, capacitors 
C-21 (Pos, 3 . 
C-15 (Pos, 4), 0-2 
(Pox, 2), 


Inductance at Pos, 
Nos, 13, 11, 9. 


Check step 1. Re- 
peat steps 1 and 2 
if necessary. 


kr (nor capacitors 


C-21 (Por, 6), 
C-15 (ros. ). S<2 
(Tos. 2), 
Inductance at Pos, 
Nos, 13, 11, 9. 


Check atep 1, Re- 


peat steps 1 and 2 
if necersary, 


31 


™ cause of failure, excluding tubes, will probably be due to brenkdown of a capaci«- 
tor or resistor, 5 


pages or filter capacitors which develop poor cénnections internally, or 
which become opon-circulted, will couse decroased sensitivity, oscillation or poor 
atabliity, The defective unit ean be located by temporarily connecting a good ca- 
pacitor in parallel with each capacitor that to under suspicion. 


Failure of any bypass or filter capacitor may seriously over load resistors in 
aenoctated traute, Overload of euffictent aagnitute te persanantly damage a re- * Taf: 
sietor will cause the ourface of the resistor to be scorched, eaking the defective % Es, 
unit enay to locate by vieual inspection, 0 


Open or short-rircuited resistors can de definitely located dy svasuring the 
rosistance of cach individual reaistor, The schematic diagram should be consulted 
to Sake sure that any particular resietor under test is not connected in parallel 
with some other circuit element which might produce a false moasurement, 


Loose connections which cause intermittent or notey operation can often be 
found by tapping, or shaking any component under suspicion with the Receiver ad just- 
od for normal operation, 


5-3, STAGE GAIN MEASITHEMENTS 


Tho sensitivity ceasuremente listed herein ere mate with the Receiver set up 
ae specified in Seation 32 except that the A. , Gain control in set at 10, Connect 
an output moter with an impedance to match the Receiver output circult 1.6. 8 or 
500 ohms to the output terminal panel in place of the Loudspeaker, It is important 
that the proper output impedance match be observed. 


Connect tne high output lead of the signal generator through a 0,01 af coup- 
‘ling capScitor to the grid cap of dach tube as specified in the following table, 
The ground lead of the generator is connected te any convenient chasuls point, 


The „nal generator, using modulation, te varied between 453 and 457 kilocyoles 
until « pronounced pesk reading ie obtained on the output meter, 


iin With the generator attenuated te provide 8 one watt reading on the cutput seter 
mme signal generator attenuator should read within the limits specified in the fol- 


lowing tablet 
TERMINAL TEST SiGNaL 

Mixer Grid 100 * 25 Microvolts 

First 1. 7, Sria 1800 # 100 Kicrovolte 

Second I. T, Grid 20,000 #5000 Microvolts * 

‘ 21 
5. VOLTAGE TABULATION 7248 
or 


All voltage aeasuremcnts should be made using a high-impedance vacuum tube volt- 
meter, Readings taken with any other type of instrument will dif‘er somewhat depend- 
ing upon the input resistance of the water. Voltmeter resistance should be ten 
times larger than the resiatance of the circuit across which the voltage is measured 
otherwiso the voltweter will indicate a voltage lower than the actual voltage present, 
The tube socket voltage tabulations contained in Figure Nusbor B were taken using 9 
Vacuum tube voltmeter with an input 8 of 1 es: All 8 are i 
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_ Figure No, 3. Tube Socket Voltages : +: 


measured between mpecified cocket terminale and chars, The control settings to 
de observed are shown on Figure Number 8. Be . 


5-5. MAIN TUNING DIAL 


— The sain tuning dial should normally give no trouble, If, howaver, the dial 
s.vuld become resoved from the Receiver it must NOT de operates until mounted on the 
capacitor shaft WITH SET-SChZWS TIGHT, This ia becouse the dial is only desi met 

to rotate for ten revolutions (0 to 500) and if turned farther than this the mecha- 
nien will be damaged, When mounted on the capacitor, Limit stops protect the dial 
provided the assembly is made properly, The procedure for re-mounting the dial is 
as follows: . > 


(s) Place the dial on the capacitor shaft, tighten set-ccrewa and turn 
dial counter-clockwise to fully mesh capacitor rotor plates so that the tipa of the 
rotor plates are flush vith the odge of the stator plates, 


(>) Loosen eet-ecrews and rotate dial slowly until the dial rending hes 
decrennad to ters. 


(e) enten the set-ecreve, a oe 
(4) Check position of rotor plates at sero. The tips of the rotor p 


le 
* 


* 
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must de flush with the edge of the stator plates, A olight adjustment may be 
necessary ond this 10 done ty loosening tho set-screws, od ust af the position of 
the dial and tightening the net-ecrewa again, 


If it 1% necessary to remove the 4114 at any future time, turn to 250 before 


removing the dial and do not atsturb the setting of either the dial or cepacttor un- 
til reassembled, If in doubt about the correct pomition, inapect the springs on the 
Daek of the dinl, When the dal reads 250 these prinz should be stratcht-up-and- 
down, they turt not be tipped to one 8180. 


It 1 important that the backplnte and dial do not become separated, The back 


plate te held in place hy two apringa eo that ite gear teeth mesh with the diel gear 
teeth in correct rolaticnahip for proper dtal operation, If thie backplate should be 
sprung out of place, it may return to an incorrect position and the prower ¢ial nun 
ders will not appear in the windows when the dial is used, To ascertain that the 
two parte are in correct position, proceed as follows; 


(m) Locate emall window near outer periphery of dial backplate and also 


locate dinl number window on face of dial which 1 180° removed from the small back- 
plate window, 


* 


(0) Hold dial to backplate lies flat in palm cf left-hand and with right 


hand rotate final no» unt 11 250 appears in previously located dial window. 


(e) If dial Le properly usted it will be noted that tke pointer at the 


outer edge of the small window linen up with u maricad tooth on the dial itnelf, It 


will 


be found that the dial and backplate can de noved so that the backplate pointer 


will mesh between teeth at points equi-distent from sarked tooth in either direction, 


(4) If by checking ae in paragraph (e), the dial is found not properly ad- 


justed, it will de necessary to separate the backplate fron the dial far enough to 
bring, the two geara out. of mesh and then re-cesh the two parte until the proper set- 
ting is found, A number of trial settings may be required before the correct mesh 
is found, 


5-6, 


SLIOE-RULE TUUINOG DIAL 


The slide-rule tuning dial sssembly has been adjusted st the factory for ace 


curate synchronigation with the micrometer dial. If not tampered with this mecha- 
naten will provide complete freedom of mechanical trouble over u long period of con- 

tinuous une, It is driven ty an anti-backlash tuning gear ganged with the ain 

tuning dial, The slide-rule dial pointer 1% controlled by a string-drive -assenbly, 


If replacement of the string-drive cord is required it will be necessary to 


remove the Receiver chassis frog ite cabinet or wraparound, Before removing the 
microneter dial reference should be made to Paragraph 5 of thin tet on for proper 
method of removal, Figure Nusber 9 illustrates the proper method of replacing 

the cord, After the cord has been replaced and before the Receiver ie returned to 
its cabinet the micrometer dial should temporarily be replaced (See Paragraph 5-5,) 
and the alide-rule pointer correctly set in the following manner! 


NOTE ; 
This procedure may also be used if @ check (e desired 
to assure that the slide-rule dial pointer is properly 
synckronizod with that of the main tuning dial, 


(a) check the main tuning dial at sero on itm dial scale. The tips of 
the rotor plates should be flush with the edge of the atator plates. 


(>) Set the Mand selector control so that the D coil set ecale nypoors, 


(e) Smt the main tuning dial at 490 on ite dial scale, Correct cet ting 
of the elide-rule dial pointer to 4 megesycles on the dial scale. Draw the slide- 
rule pointer along the cord to its propor ponition being enreful not to disturd 
the setting on the micrometer dial, After the correst gott ag has been obtained 
use A all amount of glyptol or household coment to fasten the dial pointer ao- 
surely in place on the cord. 


© 


FASTEN SPRING MERE 


4, @ 
WRAP CORD AS SHOWN, 


FASTEN iP HERE. 5 — 
CN CL : LOOP GORD AROUND 
PULLEY, 


LOOP CORD AROUND PASS CORD THRU 
PULLEY, POINTER SLIOER 
® AS SHOWN, 


@ 


NOTE! GORD SHOWN EXPOSED FOR CLARITY. 
CORD LENGTH 33 7/8" INCLUDING 
SPRING AND CLIP, 


Figure No, 9, Instructions for Dial Cord Replacement 


** 
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F PARTS LIST 


DESCHIPTION 


CAPACITORS 


ee 


7-1 Bandsproad Palder used on 
A, 3, 0, d. AA and AG Coil 
sote 

T-1 General Coverage Trimmer 
used on B, 8, FP, I. J, AA, 
AB ani AC coil ste 

T-l Bandopread Frier used 
on A. B. © anf d coil sete 
Antenna Trilemer 

Mein Tuning 


V-1 Toning 

7-2 Tuning 

V- Tuning 

¥-4 Tuning 

7-1 Grid Filter 

7-1 Grid Filter 

7-1 Grid Filter 

7-1 Cathode Brpass 

7-1 Screen Bypass 

7-1 Screen Bypass 

¥-l Plate Filter 

7-2 Grid Return Bypass 

7-2 Bandspread Padder used on 
A, B. C, D, A and AC coil 
cota 

T-2 General Coverage Trimmer 
used on all coil sote 

T-2 Banispread Trimmer used 
on A, 3, 8. D coll sots 

Y-2 Cathode Bypass 

7-2 Screen Bypass 

7-2 Plate Filter 

-] Bandepread Padder used on 
4. B, 0, D, AA and AC coil 
sets 

T-} General Coverage Trimner 
weed on all coil sets 

7-3 Bandspread Trimmer used 
on A, B. , D coil sets 

- Cathode Bypass 

A. Screen Bypass 

-U Band prend Padder used 
on A, B, C, D, A and ac 
coil sete 

Tu General Coverage Trimer 
used on all ofl sete 

-M Bandepread kr ler used 
on 4, B, 8. D coil set: 


Var table, air dielectric 
Variable, alr dielectric 


Variable, air dielectric 


Variable, air dielectric 
Four-section ganged, air dielec- 
tric, 225 asf, sax, per section 
Part of 6-5 

Part of 0-5 

Part of 0-5 

Part of C-5 

Ceramic, .005 mf4., 450 view 
Ceramic, .005 mfd., 450 wdew 
Mica, ,01 fd. , 300 wiew 
Paper, .1 efd., “OO vdew 
Ceraaic, .005 f., 450 de 
Paper, I mfd,, WO vdow 
Paper, .1 mfd., 600 vd 
Cerasie, .005 afa,, 450 „de. 
Variable, air dielectric 


Variable, air dielectric 
Variable, air dielectric 
Paper, I mfd,, 400 vdo 
Ceramic, .005 ufd. , 440 vdew 
Paper, .1 ufd. 600 wiew 
Variable, air dielectric 
Variable, air dielectric 
Variable, air dielectric 


2827-11 


Paper, .1 afd., 400 rdow 
bes i-11 


Paper, I efd,, 00 vdew 
Variable, air dielectric 
Variable, air dielectric 


Variable, air dielectric 


PARTS LIST (CONT'D, 


p a 


C-28 


DESCRIFTION 


CAPACLTORS (CONT'D,) 


Tu General Covernge Padder 
A coll sot 
B coil met 
C coll ast 
D coil set 
KB coll set 
T coil set 
G6 coil set 
J coil set 
AB coil set 
Calibration Adjustment Trin- 


mer 

Ju Grid 

V- Pinte 

-u to V- coupling 

T-5 Prinary Tr inner 

Bridge Fal ane ng 

Bridge Balancing 

Phase Balance Adjust sont 

Phasing 

Selectivity Componsator 

T-§ output ad jueteent 

Selectivity Adjucti ng 

Selectivity Adjusting 

Selectivity Adjusting 

¥-§ A. V. C. Filter 
Cathode Bypass 

T-b Primary Trimmer 

7-5 Secondary Triser 

V A. v. . Filter 

Fixed, calibration paider 

v-6 Screen Bypass 

7-7 Primary Trimmer 

T-7 Socontary Triamer 

V- Plate Filter 

v-7 Load 

T-7 to ¥-7 Coupling 

A. V. C. Filter 

7-9 to V- Coupling 


_|¥-9 Screen pass 


O. u. Osc, Tuning 

T-8 Grid 

S Fixed Tuning 

T-8 Tuning Adjusting 

D. C. Blocking 

4. 0. Line Bypnas 

A. 0. Line Bypass 

Powor Supply Filter 

Power Supply Input Milter 
Power Supply Output Filter 


Mica, .0012 afa., 300 vdo 
Mica, .00?6 mfd., 50D view 
Mica, ,0016 ofd,, 500 view 
Mica, ,0009 fd. 500 vicv 
Mica, 470 e=at,, 500 vdew 

Ceramic, 350 anf. 500 vdew 
Cerasic, 100 f., 500 vdew 
Corasic, 50 amf., 500 view 
Ceramic, 100 nf. {00 vdow 
Variable, air dielectric 


Ceramic, 100 amf,, 500 view 
Paper, ,1 ufd. , kon wdew 
Mies, 01 ara, Wo vdow 
Variable, sir dieloctric 
Ceramic, 62 maf,, 00 wiew 
Ceramic, 47 aaf. , 500 view 


Mica, yarisble, 3. 5 to 35 anf. 


Variable, air dielectric 


Mica, variable, 3.5 to 35 anf, 
Variable, air dislectric, 100 . 


Ceranic, 5 f., 500 vdcw 
Ceramic, 10 wf. , 500 view 
Ceramic, 10 mar,, 400 vdo 
Paper, * ufd. 500 view 
Paper, I fd, 400 vdew 
Variable, air dielectric 
Variable, air dielectric 
Paper, .01 mfd., 600 view 
Ceramic, 10 wf. 500 vdew 
Paper, 1 Ad., 00 vdew 
Variable, alr dielectric 
Variable, air dielectric 
Paper, .25 ufd. 600 Nen 
Ceramic, 270 f., 00 view 
Ceramic, 100 m=af,, 500 vdcw 
Paper, 01 sfd,, 600 view 
Ceramic, J amf., 5300 vicv 
Mica, ,O1 ofd,, 300 vdew 
Variable, sir dielectric 
Mica, 001 afd., 500 vicw 
Geramic, 100 f., 500 vdew 
Variable, air dielectric 
Paper, 01 afd,, 600 rdew 
Mica, 01 fd. 300 vdew 
Mica, „01 fd, WO view 


TIE 


4666-63 
4566-91 
4666-21 
3686-52 
1500-18 
DB250- N 
Ddgasc- 
2829-417 
De25C-304 


DS25D-421 
552711 
1666-56 


3695-3 
3655-1 


5827-7 
5827-11 


5827-7 
DE25D~437 
9827-11 


Blectrolytic, “+40 fad., 475 view 1945-3 


Part of 6-65 
Part of C-65 
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R- 33 


R-34 


N39 


R-45 


R-2 


C-62 G-105 
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of Receiver 
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FARTS LIST (CONT'D, ) 


— f * co. 
SYMAGL| FUNCTION DESORIPTION TYP 
CAPACITORS ( CONT'D.) 
5 to ½-10 Coupling Paper, .91 HA,, 600 view DE? 7- 
V-10 Threshold Filter Paper, I mfd., 400 view 7-11 
1-10 Plate Filter Paper, .1 afd., 400 vdew 9827-11 
V- 10 to A- Coupling Paper, . 01 mfd,, 600 view DE27-7 
Tone Compensator Blectrolytic, 25 af4., 50 vdew 1335 
-I Cathode Rynass Paper, .5 ufd. , 100 vdow 827 
9-11 Sereen pass Paper, I AfA, 400 vdew 82 7-11 
7-11 Plate Filter Paper, I rd., 400 vdew DS27-11 
Tone Papor, . 01 fd. 600 view - 
d to V-11 Coupling Paper, 01 afd., t00 vdew D&27-7 
-S Grid Bypass Ceramic, 100 f., 00 vdow 58 855 
-S to Y-12 Coupling Peper, .01 mfd., 605 vdew D827 -7 
V- SB to V-13 Coupling Paper, 01 afd,, 600 vdew 827-7 
le and -I] Cathode Bypass kleetrolytie, 25 mfd., SO vdew 22 
Tone Compensator Mica, .0024 fd. . 1000 rdew J657-b8 
Tomperature Drift Compensator | Ceramic, 5 f. 500 dew 172-3 
T-1 Fixed Zand spread Padder: Ceramic, fixed, 
A coil set 12 ., 500 view DS250~404 
B coil set 5 mf. 500 view 8259-01 
C coil sat 12 maf,, 500 wdew Dg25D-ou 
D coil set anf. 500 vdew DS25D-"12 
r- Fixed Bandsproad Paddeor Ceramic, fixed 
A coil set 21 f., 500 Men DG 250-410 
B coil set 5 maf., 500 view DG SD- 
O coll set 12 f., 500 vdo pg25p-liols 
D coil 201 - 25.7 ., Do Men ps250-412 
7-3 Fixed Bandepread Padder Ceramic, fixed 
A coil sot 21 f., 500 vdew DS25D-410 
B coil set 5 mm., 500 view Ds25D-401 
© coil sat 12 f., 0 vdew 82 
D coil sot 25,7 anf. , 500 view de D- 
T-4 Zundazr au Palder used on Ceres, 10 f., 500 view DSD D-HBο⁰ 
4 coil set 
T-4 Fixed Divider used on D | Ceramic, 21 f., 500 vicw DS25D-410 
coil aet 
T Fixed General Coverage Ceramic, fixed 
immer 

B coil set 10 nf. , o vdo 
AA coll set 68 f., 300 view ps2mp-b 9 
AB coll set 68 narf. 00 view dss D- 
AC coil set ds f.. 500 vicv ng250-499 
T-1 Fixed General Coverage 
Padder 0 
A coil set Mica, 1200 f., 500 vicw 3666-16 
AB coil set Ceramic, 120 mmf., 500 wicw DB25C=305 
-M Fixed Temperature Compen- | Ceramic, 10 f., 00 vicw DS25D-437 
sator used on B coil set 
7-2 Primary Trimmer used on Ceramic, 2) f., 500 ricw Ds25D-410 


EZ coll set 


wt 
= 38 1 
Sil. Rw ie 
2 N e 7 N 
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PARTS LIST (CONT'D.) 


DESCRIPTION 


CAPACITORS ( CONT'D.) 


T-1 Gonernal Coverage Trimmer 
AA coil set 

AB coil sot 

40 coil set 

T-2 coupling used on AB coil 
set 

T-2 General Coverage Padder 
used on AB coil sat 

-) Coupling used on AB coil 
set 

- General Coverage Trianer 
AB coil set 

40 coil set 

-a Cathode Bypase 

7-1 Genernl Coverage Fadder 
used on AB coil est 

T-2 General Coverage Fedder 
used on AB coil set 

T-} General Coverage Padder 
used on AB coil set 

T-4 General Coverage Padder 
used on X, F, , EI. J and AB 
coil sets 

T-3 General Coverage Padder 
used on AB ooil set 

T-2 General Coverage Tricmer 
on AC coil set 

1. 7. coupling to LI 


7-1 Grid Milter 
7-1 Cat hode 

Vel and V- Screen 
V-2 Grid Filter 
Y- Cathode 

RF Gain Control 
Y- Injector Grid 
¥~3 Cathode 

22 Screen 

F- R Grid 

Vu Plate 

7-5 Grid Filter 
Val, ¥-2, vu, ¥-5 Screen 
Bleeder 

7-5 Cathode 

¥-5 Cathode 


pP 


Coramic, fixed, 


50 

Mica, 470 m=f., 500 view 
Ceramic, 100 maf., 00 view 
Mica, 470 maf,, 500 vdew 


Ceraatec, fixed, 

5 f., 500 vicw 

68 auf. 500 view 

Ceramic, ,005 ufd, 650 vdew 
Variable, air dielectric 


Variable, air dielectric 
Variable, air dielectric 
Var table, air dielectric 


Ceramic, 100 f. 500 view 
Ceramic, 68 mf. 500 wew 
Ceramic, 10 f., 500 rice 


Fixed, 470,000 ohms, 1/2 W, 
Fixed, 100 ohms, 1/2 u. 
Fixed, 2,200 ohne, 1/2 u. 
Fixed, ser ohms, 1/2 u. 
Fixed, obms, 1/2 u. 
Variable, J, ., 10,000 ohm 
22,000 ohms, 1/2 u. 
220 ohms, 1/2 b. 
35,000 ohne, 1 ¥,- 
22,000 ohms, 1/2 u. 
22 ohms, 1/2 u. 
470,000 ohms, 1/2 u. 
27,000 ohms, 2 U. 


220 obs. 172 *. 
30% 1000 ohms, 1/2 ¥, 
15,000 ohms, 2 M. 


TIPE 


8 
se" 
DB25C- 304 
1665-56 

Dee5D-401 


5820-155 
1986-1 


Dres- 
Ds25D-4 9 
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PARTS LIST ( CONT'D.) = — 
— — DESCRIPTION | 7: 


RESISTORS (CONT'D,) 


R-17 | V-5 Plate Filter Fired, 2,200 ohme, 1/2 u. 
A-1686 [v. Grid Filter fixed, 470,900 os. 1/2 ¥. 
R-15 | V-6 Cathode Fixed, 330 ohms, 1/2 M. 
R-20 -A Plate Load Fixed, 47,000 ohms, 1/2 *. 
R- | "S"* Meter Zero Ad qus tsent Variable, . J., 1000 ches 1 Ww, 
R-22 | ¥-7 Plate Load Fixed, 1.5 meg., 1/2 *. 

R-2 AYC Filter Fixed, 1. 5 mog., 1/2 1. 
R-2 7-9 Plate Fixed, 220,000 ohma, 1/2 *. 
R-25 | ¥-9 Screen Filter Fixed, 100,000 ohms, 1/2 *. 
R-26 | ¥-9 Screen Bleeder Fixed, 100,000 ohms, 1/2 v. 
R-27 | 7-9 Grid Fixed, 47,000 ohms, 1/2 u. 
R-28 | Dimmer Variable, . J., 25 ohms 
R-29 | ¥-7 Filasent Dropping Fixed, 4,3 on, 1 . 

R- | V-10 Filament Dropping Fixed, 4.3 obs, 1 ¥, 

R-31 | Y-14 Dropping Yixed, 5,000 ohms, 10 J. 
R«32 | ¥-7 Load Fixed, 22,500 ohms, 1/2 u. 
R-3 Y-7 Lond Fixed, 470,000 chma, 1/2 . 
R- ¥-10 Plate Fixed, 220,000 ohme, 1/2 *. 


¥-10 Cathode 

Limiter Thresheld Control 
Limiter Threshold Filter 
Limiter Plate Filter 
¥-10 Plate Load 

Audio Gain Control 
Lisiter Output Divider 
11 Cathode 

Vell Cathode Divider 
Degeneration Feedback 
11 Audio Sereen 

7-11 Plate Load 

V-1l Plate Filter 


Fixed, 220,000 os, 1/2 W, 
Variable, 500,000 ohms 
Fixed, 220,000 ohme, 1/2 ¥, 
Fixed, £20,000 ohms, 1/2 . 
Fixed, 470,000 ohma, 1/2 ¥, 
Variable, 500,000 ohms 


Fixed, 220,000 ohne, 1/2 N. 


Fixed, 2200 ohms, 1/2 u. 
Fixed, 150 ohms, 1/2 u. 
Fixed, 6800 ohms, 1/2 u. 
Fixed, 100,900 ohms, 1/2 v. 
Fixed, 100,000 ohms, 1/2 *. 
Fixed, 47,000 ohms, 1/2 ¥, 


Tone Variable, 500,000 oA. 

A- u -S Orta Fixed, 220,000 ohms, 1/2 ¥, 

R-50 J- Cathode Bias Fixed, 4,700 ohms, 1/2 u. 
_| R51 | Y+88 Cathode Load Fixed, 47,000 ohms, 1/2 V. 

R-52 -b Plate Load Fixed, 47,000 ohme, 1/2 w. 

R-53 | V-13 Grid Fixed, 220,000 ohms, 1/2 u. 

2-50 WAs ori Fixed, 220,000 ohme, 1/2 v. 

R-5 Y- 12 and V- 13 Cathode Bias Fixed, 220 ohms, 2 u. 

R Output Load Fixed, 470 ohms, 2 ¥, 

R-57 | T-1 Ant, Load A Coil Set Fixed, 22 ohms, 1f2 *. 
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Only 


Antenna Input Terminal 
B+ Switch Tersinal 
Audio Output Terminal 
Fuse 0 


Dial Laz 
Diel Lamp 


Sorew-Type, two terminals 


Scrov-Typo, threo terminals 


Scraw-Type, three terminals 


PaRTS 1187 (CONT'D) - 


ay HAT, CO, 
orion DESCRIPTION TOS 


MISCELLANEOUS (CONT'D, * 


s Meter Len #7 7150-5 
Phone Jack Single-Circuit J993-1 
Phene Jack Multi-Circuit 7110-4 
Filter Choke 17 Henries Sarl 694 
*"S* Meter 0-1 ca, 39 
Seloct-O-Ject Plug dot SA:6 
4. C. Jumper Plug Octal suis 
7-1 P. 8. . 0. Switeb Two-position SAthT 
7-2 BLS, + 6. c. Switch Tvo-position 84167 
T-3 BLS, ., Switeh Two-position 841679 
T-4 B. 8. 8.0. Switch Two-position SA:67'9 
Selectivity switch Siz-poaition, double-pole 2195-3 
A. V. O. ON-OFF switch SPST, togrle k2%-2 
Control etch Double-yafer, four-porition SAL6564 
Calibrator switch DPDT toggle, center pouition open | T7T#~-1 
A.C, Line switch Part of -l 
T-10 Primary Selector switch | DPDT, toggle u -U 
B+ switch SPST Bat Handle 230-2 
Firet R. 7. Amplifier trans- 
forner 
A Band 14,0 % Me, $a: 6654 
B Band 7.9 = iu. u Ho, SA: 6755 
C Band 3.6 = 7.3 Me. 3218433 
B Bard 00 = 2050 Ko, $a16513 
1 Band fo = 950 Te. Sat 
@ Band 180 = 430 Ke. SAI 
H Band 100 = POO Ko, 3416603 
J Band 50 100 Ke, 5A:6606 

Bant 27 - BF Me, SA:Ga1% 
S Band 2 J Ko. 34166755 
o Band 21 = 2,5 le. Sar 6073 

t-2 Second R. T. Amplifier Trane- 
former 
4 Band 14,0 - o Me, 8416 
B Band 7,0 - ik. u Me, * 
C Band 3.5 = 7.3 Me, 341661 
D Bend 1.7 = 20 Me, 8416637 
* Band 28 — Ke. Sat 
? Band « ? Ke, 8416 
& Bend iso — 430 Ke, 3416667 
H Band 100 = WO Kc, 3416669 
J Band 50 — 100 Ke, 2 8476609 25 
AA Band 27 - ue. 8416673 
AB Band 25 = 35 Me, 34168186 
AC Band 21 21,5 Me, Sar 6074 
3 Mixer Transformer 
A Band 14,0 -- 
B Band 7.0 — 
Band — 
i 
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PARTS LIST (coxt'n,) 


ote : 
peel FUNCTION 


ee vere 
PEELREGE: 


sclllator transformer 


BEReESERE. 


SE 
aa 


Orystal Filter 
7 1. T. Amp. trensforser 
7-7 Detector Input transformer 
7 C. V. Ose, transformer 
7 Audio Output trans former 


7-10 | Power trans forrer 

7-1 First A. . Amplifier 
7 Second R. 7. Amplifier 
v- Mixer 

H. 7. Oscillator 
Firet 1. 7. Amplifier 
Second I. 7. Amplifier 
Second Detector and A. F. C. 
"S" Meter Amplifier 
Phase Inverter 

C. . Oscillator 
Noise Limiter 

Audio Amplifier 

Audio Output 

Aydio Cutput 

Voltage Regulator 
Rectifier 


Accetsory Connector Socket 
2 Crystal Calitrater Socket 
* 3 Select-O—Ject Socket 

T-1 Crystal Resonator 


DESCAIPTION 


MISCMLLANKOUS (CONT'D, ) 


1.7 = u. o Me. 
2 = 2050 Ke. 
80 


— 960 Ke, 

100 = 200 Ke, 
50 — 100 Ke. 

27 = ne. 

5 - % Mo, 

21 A. Me, 


3.5 = 7.3 Ke, 
1.7 - 4,0 Me, 
— - 209 Ke, 
* 8 Ke, 
100 «= 20 Ke, 
5⁰ = 100 Ke. 
27 7 » Mc, 
25 - 35 le. 
71 “ox 21.5 Me. 
455 Ke. 
455 Ke, 
455 Ke, 
455 Ke, 


10 watts 


125/230 volt prisary 
Ai 


SBE6 
ben 
1/2 6Sx7er 
1/2 bs 


bas 


SA: 3361 
7167-1 


188-1 
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Figure No, 12, 
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Figure No, 13. Schematic Diagran, HRO-5O Radio Receiver 


—52 


50 


this page is intentionally left blank 


SECTION 6, 


ACCESSORTES 


XOU CRYSTAL CALIBRATOR 
M- SO WARROW-BAND P.M. ADAPTOR 
6505 VIBRATOR POWER SUPPLY 
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INSTRUCTIONS 
for the 
BATIONAL x 
CRYSTAL CALIBRATOR UNIT 


ORA. 


The type XCU Crystal Calibrator Unit is designed expressly for use within the 
HRO-50 Receiver, It utilises an electron-coupled oscillator circuit controlled ly 
a dual-dimension crystal (Bliley type SHO-100), This type of crystal provides two 
crystal-controlled sarker frequencies of 100 kilocycles and 1 megacycle. When 
plugged into the Crystal Calibrator Socket, X-2, the XCU output 1% loosely coupled 
to the first A. T. amplifier input circuit, Selection of either the 100 kilocycle 
or 1000 kilocycle crystal-controlled signal is made possidle by the front~panel 
mounted Calibrate switch on the Receiver, 


INSTALLATION 


me XCU calibrator is installed in the HRO-90 Receiver by plugin the unit in- 
to the Crystal Calibrator Socket, X-2, on top of the chassis, A elotted-heal acrew 
mounted through the top of the unit ie provided to bolt the unit to the chassis. 


A trinmer capacitor, C-1, 1a connected acroas the orystal to permit adjustaent 
of the frequency of the 100 kllocycle output aarker when the unit is operated at 
locations whero the tempernture in vastly removed from that of norwal room tempera- 
ture, This capacitor should never require adjustment unless such abnormal tempera- 
tures are experienced, To make the adjustment proceed as follows: 


(1) Plug in a coil set suitable for the reception of on one of the 
various fre len utilised by thie standard frequency station, 

(2) Adjust the Receiver for normal C. . operation as explained in Section 
3-3. 

(3) Get the front-panel mounted Calibrate teh at the 100 kilocyclo 
position, ö 5 
() Tune in the signal from MWY, 
(5) Adjust the trimmer capacitor, C-1, located at the top of the calitra- 
tor unit so that the 100 kilocycle marker signal barsonic in sero beat with the sig- 
nal received from MVV, 


OPERATION 


The XU Crystal Calibrator provides a means of checking the acouracy of the 
frequency calibration of the Receiver. The front-panel mounted Calibrate switch 
marked 1O0-Off-1000 connects B=-plua to the Calibrator zor ins tant anecus service, 
At the same tine this switch selects either the 100 or 1000 kilocycle marker 918 
nal, To check calibration accuracy tune in the desired marker signal with the Con- 
trol switch set at C. . and zero beat the Receiver with the harmonic marker. If 
the micrometer dial and the ul ide-rule dial do aot read accurately correction 
should be made by adjusting the front-panel mounted Oec, trimmer control. Only a 
slight edjustment of the Osc, trimmer control should be necossary, If calibration 
ie way off the plug-in coll set probably requires realignment and reference should 
bo made to Section 4, N 


Plate 


Cathode by-pass 
Output Coupling 
100 Ke, inductor 
1000 Kc, inductor 


Screen dropping 


Oscillator tube 
Crystal Resonator 


Fixed, 4.7 megohms, 1/2 V. 
Fixed, 150 ohme, 1/2 W, 
Fixed, 2200 ohms, 1 W, 
Fixed, 470,000 ohms, 1 W, 
68z6 


Quartz, 100 1000 Re. 


It Uk 


Figure No, 14, Schematic Diagram, XOU Calibrator 


-ig- 


Ceramic, variable, 6 20 mmf, 
Peper, . I mfa, +30%-10% doo vdew 
Paper, . I ufd. +30%-10% 400 view 
Ceramic, 10 mmf, *. 5 mf. 50C vdew 2872-1 
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INSTRUCTIONS 
for the 
NATIONAL NFM-50 
NARHOW-BAND r. M. ADAPTOR 


INSTALLATION 


Tho NFM-5O 4s installed in the HRO-50 Roceiver by plugging the adaptor unit in- 
to the N. B. T. u. Socket X-1 on the top of the chest. 4 mounting bracket 1a fur- 
nished to hold the adsptor unit securely in position, 


The adaptor unit 1 aligned at Rational Company laboratories and realignment 
fe not necesonry, It is necessary to realign the primary tricmor capacitor 8-0 in 
the second detector transformer, T-7, on the HRO-SO, See Figure No, 6 in this Ta- 
atruction Book for the location of this adjustment, Hanlignment of this capacitor 
io effected as followst 


1, Inatall the I-50. 

2. Adjust tho rocolver controls for sormal A. M. operation. 

J. Dieconnect the antenna, 

4, Trim the capacitor, C-50, for maximum receiver background n01% using 
an ineulsted alignment tool, 


ALIGNMENT 


The N- is carefully aligned before shipment and no realignment is required 
unloss the adaptor is accidently sigaligned, The necessity of reslignmont can be 
determined by the A.M, rejection capabilities of the adaptor unit, Proper alignnent 
will be indicated when the maximum A, M, rejection occurs at the center of the A.M, 
carrier, Maximum S-meter reading will indicate the center of the carrier, 


The equipment required for alignmont is a high-impedance vacuus tube voltuster 
and an A. M. signal generator, The signal generator used should have an output re- 
sonably free of any frequency sodulation, The use of a broadcast station as a sig- 
nal source, in place of a signal generator, would provide a teat signal meeting the 
above requirement, In any case, the signal strength of the test signal should be 
of the order to provide an S-moter reading of from 2 to 5 S-unite when the 0-50 
is correctly tuned to the teat signal. 


Tho preliminary alignsent procedure is as follows: 


1. Connect the high-impedance voltester between the test point jack, J-1, 
and chassis. The polarity of the voltage will depend on the alignment of the adap- 
tor, connect the voltmeter to obtain an up-scale reading, 

2, Connect a signal source to the antenna terminals, A and A, at the rear 
of the HEO-5SO. If a signal generator is used make the connection through a 300 ohm 
dummy load and select a frequency in the atandard bromicast bani, 

8 Set the Control ewitch at R. T. M. 

„ Set the Selectivity awitch at Off, 

„ Set the Limiter control at Off, 

. Plug in the 1 coil set, 900 to 2,050 Ke, If thie coil set is not 
available use the D coil set, 1.7 to 4,0 Me, ; 

. 7. Set the B plus ewitch at On, 
6. Set the A,V.9.-Off ewitch at 4. v. C. 
9. Turn the R. 7. Gain control to 10, 
10, Adjust the ALF, Gein control for the desired volume, 
fle 
fh. * 5 4 1 


nen 
225..." . 
Pic ~50- 
~ 7 5 * 7 1 ; 
* 2 9 1 
rn 1 
A N ot re th - * 
2 BH, 
. * “he * 
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11. Tune the teot nal by adjustment of the Matin Tuning knob, The cor- 
tect tuning point is the setting that produces maximus S-metor reading, 


Alignoaat in effected as follows: 


1, Detune both prisary, L-1, and secondary L-?, 1. T. trimmers by rotat- 
ing the screw adjustments until they are withdrawn from the shielé con as far ae 
possible, The adjuatmont with the dot of red paint opposite it is the primary 
trinner L-l, : 

2, Tune the primary trimoer, L-I, for maximum reating on the voltmeter, 
If two peaks in output are observed, the correct peak will be the firat one encoun- 
tered wien rotating the screw adjuotment lato the shield can. 

J. Tune the secondary trimer, L-2, for a sero reading on the voltmeter, 
It will bo notod that thers ia a crossover in the polarity of the test voltage at 
thie point. 

„, Adjust the capacitor, 0-9, for a null in the sudio output, This 
capacitor io acconsible after removal of the button plug on the eide of the adaptor 
unit, 

5. Adjustment of capacitor, C-9, may affect the zero voltage reading 
obtained by adjustment of the secondary trimmer, L-2, Ratrim L-2 and 6-9, as neces~ 
gary, until both a sero voltage reading on the voltmeter and a null in the audio 

/~tput are obtained, 


PARTS LIST 


Ceramic, 10 Haf, 500 vwicw 
Ceramic, 38. 5 Maf. 500 wicw 
Mica, 0,01 ufd, 300 view 
Mes, 0,001 Mrd, 300 vd 
Mica, 100 Mf, 500 vdow 
Mica, 180 Maf, 500 ew 
Mica, 180 Maf, 500 wicw 
Cerato, N. 5 Nauf. 500 view 
Ceramic, Var,, 7-35 Mnf, 
Elect. 1 fd, “SO view 


Fixed, u, 700 

Tip Jack, Bakelite 
44 zus table Iron-Core 
Adjustable Iron-Core 
8 Prong area 

Kat to Type Ko. 
6SK7 
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vel 
68 * 7 
LE AMPLIFIER 


Figure Ho, 15, 


Schematic Diagram, NFM-5O Adaptor 


v2 
% ens 
OISCRIMINATOR 


INSTRUCTIONS 
9 POR Tis 
NATIONAL TI 6505 
VIPRATOR POWER SUPPLY 


NN. 


The Rettenel Type 6505 Table Model Vibrator Power Unit has been designed to 
furnish complete operating vol tages for the No- Recetver, Tho unit operates 
fron s 6-volt D.C, supply and provides approsimately 190 volta D.C, at 70 millias- 
peres in normal operation, Output voltages for both A and B supply are available 
at a four prong s¢cket for convenient connection to the Receiver, 


The 608 consinte of a vibrator unit utilising an oz type rectifier tube and 
a vibrator in a circuit employing efficient RLF, filtering of vitrator hash, FTur- 
ther filtering of the low frequency or audio hum component in the output ts accom 
plished by using the regular filter system in the Recotver, 


INSTALLATION 


~ The 6508 unit is supplied with a battery connecting cable as well as an ister- 
“onnecting cable to facilitate connection to the Receiver, 

Battery clips are provided on the battery connecting cable, W-l, for conven- 
dent connection to a 6-volt storage battery or similar source of power, The inter- 
connecting cable, -e, te terminated at oe end in a four-prong plug to mate with 
the socket, LI, of the 6508, The other end utilizes an octal plug to mate with 
the power socket, XI, at the rear of the HRO-50 Receiver, The Receiver 4. C. ur- 
er plug, P-1, weed for A. C. operation must be removed from the power socket, Fig-— 
ure Nusber lb shows the Schematic Wiring Diagram. 


2 The 6508 Vibrapnok Unit has deen completely tested and adjusted at the factory 
to provide efficient end economical service when used with the Mo- Receiver, An 
adjustment control switch has been furnished for increaning the B-plus output, 
Thic is d screw driver control available through an entry hole provided at the rear 
ef the 6505S, The control switch has four steps from approximately 150 volte of 
“eiltered b. ö, at 70 milliamperes in the extreme counterclockwise position (step 1) 
to approximntely 210 volte at 90 milliamperes in the fully clockvise eaetiion Tule 
4), It is recommended that the Receiver be operated at the lower B voltage of step 
A. The total dattery drain 16 approxizately 10,5 amperes when furnishing power to 
che Receiver if the MFM-60, -XCU and SQJ-} units are used, If the Receiver is used 
_ without these accessories the total drain 1% approximately 9 omperes. The 7. K. 
tude docs not light under these conditions but the Receiver will operate normally 
and operation from a storage battery becomes practical, In step 4 the v. k. tube 
will light and full Receiver output will be obtained but the drain on the storage 
battery will de epproximately 15 amperes when all accessories are utilized. With- 
out these accesories the total Receiver drain from the battery will be appro xianate- 


‘ J. J amperes, 
rue two intermediate control witch steps 2 and 5 should not be used as the 
voltage obtained 1 approximately the value required to fire the F. F. tube in the 
oceiver, Under this condition the V. R. tube aay fire on and off sporadically re- 
ting in erratic operation of the receiver, ‘ 
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PARTS LIST 


Filter Cnpacitor 


lec, 500 afd, 15 vdew 
6 J. 5. 0. Mallory Type g 
3 AG 20 Ampere 25 volt 

16 alerobenries, iron core 


rollt Ling Filter 
6-volt Line Switch 
Rectifier Tube 

bevolt Linn Connector 
Interconnect ing Oable 


One end terminated in four prong plug: 
other in an octal plug 

6 J. b. c. Mallory Type 8990 

Tour Prong Fenale 


A A 
GROUND HOT 


OUTPUT 
SOCKET 
R 1 


Figure Wo, 16, Schematic Dlagres, 6505 Vitrator Power Supply 


THE NATIONAL HRO-50 RECEIVER 
EQUIPMENT LIST 


HRO-50 T Receiver, table mounting, gray finish, complete with tubes, 
crystal filter, noise limiter, and A, B, C, D, coil sets. 


HRO-SOR Receiver, same as above but mounted on a % standard 
rack panel 1014” high, black finish. 


$OJ-3 Select-O-Ject Unit. 
6508 Power Unit, table mounting, 6 volt battery operated vibrator. 


HRO-50TS Table Model 10” PM dynamic loudspeaker with connect- 
ing cable. 


HRO-50RS Loudspeaker 8” PM dynamic loudspeaker mounted on 
834” high rack panel, black finish with connecting cable. 


NFM-50 Narrow Band F. M. Adaptor. 
XCU 100/1000 Kilocycle Crystal Calibrator Unit. 


50SC Combination Unit, an installation consisting of an eight section 
coil container and 8” PM dynamic loudspeaker mounted on a 
single rack panel 1534” high. 


MRR Mounting Rack, a standard 19” panel width table rack with a 
panel capacity 2614” high. Trim strips included. 


Prices on Application 


—<— National Co., Inc., Malden, Mass., U.S.A, 
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